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TWO TEXT FIGURES 
INTRODUCTION 


4, filter plant for a public water-supply system has two prin- 
cipal purposes; namely, real, to improve the quality of the water 
for drinking purposes; and psychological, to inspire and develop 
public confidence. Just how far the new filter plant of the City 
of Marila has accomplished the first purpose is the object of 
our present study. As to the second it can be stated that even 
at this early period, a large part of our public has begun to 
utilize the city water for drinking uses with greater confidence. 

In a previous investigation,(1) made when the city water 
supply was not filtered, we showed that the sanitary quality 
oí the water was not always satisfactory at certain times of 
the year and that chlorination alone was not sufficient to reduce 
effectively the number of bacteria and to eliminate organisms of 
the Bacillus coli-aévogenes group. We then took the occasion to 
point out that filtration in addition to chlorination seemed to be 
ihe most feasible means of improving the sanitary quality of the 
water. We were, therefore, vory much pleased to find that the 
Governor-Genera] and other public officials shared the same views 
and used their good offices in bringing about the immediate 
completion of the filter plant. 
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In May, 1935, the filters were operated for the first time, but 
since the filters were new and many experiments had to be 
conducted to adjust the dose of chemicals or correct small errors 
in construction, the first months of filtration should really be 
considered as a period of experimentation and we have desig- 
nated it as such in this paper. It was not until July, or two 
months after, that the filters actually started to function nor- 
mally and to operate effectively. 

The filters of the Metropolitan Water District are of the rapid 
sand (mechanical gravity) type. The filter plant is located at 
the junction of the new Novaliches and the old Montalban lines 
at the barrio of Balara, municipality of Marikina, and at an 
elevation above the pipe line from Montalban but below that of 
Novaliehes. Consequently, the Novaliches water enters the filter 
plant by gravity, but the Montalban water is lifted by pumps. 
The main parts of the filter plant in the order of the flow of 
water are the following: Two chemical houses where the filter 
alum is added; a long mixing chamber provided with numerous 
baffles to assure sufficient agitation of the water (the Montal- 
ban water does not pass through this chamber) ; two coagulating 
or settling basins where part of the “foc” settles; eight filter 
units of two beds each with a total area of 1,296 square metérs; 
and an open aérator tank where the filtered water is exposed 
for aération through nozzles like a series of fountains. The 
filter plant was designed for a capacity of 40 million gallons 
per day. It was constructed at a total approximate cost of 
1,200,000 pesos and will cost about 120,000 pesos annually to 
operate. 

The filtered water finally passes through an uncovered dis- 
tributing reservoir located in the municipality of San Juan, 5 
kilometers distant, where 0.4 part per million of liquid chlorine 
is applied before final distribution. However, June 23, 1935, 
another ehlorinator was installed tn the filter plant at the outlet 
of the aérator tank. After this dute the dose of chlorine was 
split into two halves, and 0.2 part per million was applied at 
the filter plant and 0.2 part per million was added in San Juan. 


PROCEDURE OF INVESTIGATION 


From September, 1931, to November, 1934, the collection of 
samples was made on an average of once a week for the raw 
water of Novaliches and three times a week for the tap water 
in the city. We intended to collect more frequently, but the 
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pressure of other duties and the lack of sufficient materials 
prevented us from doing so. For the Same reason we were 
unable to make the completed tests for the coli-aérogenes group 
of organisms, and reported only the results of presumptive tests 
after twenty-four hours. 

However, in November, 1934, through arrangements made by 
the Metropolitan Water District, ample help, supplies, and mate- 
rials were made ayailable for a more intensive study. There- 
fore, from this date to October, 1935, a period of about one 
year, à large number of samples from different parts of the 
metropolitan water system were brought to our laboratory for 
examination. 

During this latter period samples of water were collected 
twice a day from a tap at the School of Hygiene, and once daily 
from the different parts of the filter plant, the raw water from 
Novaliches and Montalban, the San Juan reservoir, and several 
taps in San Juan, Santa Mesa, Santa Ana, and Tondo. From 
the other districts of Manila and suburban towns samples were 
taken twice a week. 

In the routine analysis of the sample, the following examina- 
tiong were included: Bacterial counts per cubic centimeter on 
agar plates incubated for twenty-four hours at 37° C., tests for 
organisms of the coli-aérogenes group, and measurements of 
turbidity and residual chlorine. All examinations were made 
in conformity with the Standard Methods of Water Analysis 
recommended by the American Public Health Association. (2) 

In the tests for the coli-agrogenes group we inoculated five 
10-ce portions of each sample to lactase-broth fermentation tubes 
as required in the Drinking Water Standards of the United 
States Treasury Department Public Health Service.(3) Due to 
the additional help at our disposal the examinations for the 
organisms of the colt-aérogenes group were performed up to the 
completed tests. Differentiation of faecal and nonfeecal organ- 
isms was even altempted as time permitted, for which the uric 
acid and sodium citrate media were employed. It should be 
mentioned, however, that these differentiation tests are not called 
for in the bacteriological requirements of the United States. 
Treasury Department standards. 

We also made microscopical examinations of the Novaliches 
raw water and the filtered tap water following the Sedgewick- 
Rafter method described in the Standard Methods of the Amer- 
ican Public Health Association. 


458 The Philippine Journal of Science 1035 


RESULTS OF INVESTIGATION 


In fable 1 we classified the results of our examinations by 
months covering the period from November, 1254, to October, 
1935, inclusive. We divided the different locations from which 
samples were collected into eleven groups, as follows: Montal- 
ban reservoir, Novaliches reservoir, Balara settling basins, 
Balara filter effiuent, Balara surge tank, Balara aérator, San 
Juan reservoir, School of Hygiene tap, other city taps, chlorin- 
ated suburban taps, and suburban taps receiving only a half 
dose of chlorine. It must be explained in this connection that 
the last-mentioned suburban taps received only 0.2 part per 
million of chlorine from the first ehlorinator at tne filter plant. 
This group, however, comprises only a small area in San Juan 
where the pipe line was tapped above the second chlorinator. 

Table 1 ulso includes a summary of all monthly observations. 
The average bacterial counts and the percentage positives for 
the eoliaürogenes group of this summary are plotted in text 
lizs. 1 and 2, respectively. 

In Table 2 is recorded a summary of the resulls of the exami- 
nations of ibe city water from September, 1931, lo November, 
1934, previous to the period covered in Table 1. These «vere 
placed in a separate table because of the fewer samples collected 
and because the examination for the B. coli-edrogeices oryanisns 
included only presumptive tests after twenty-four hours. 

Tables 1 and 2 and text figs. 1 and 2 show that the city water 
before the completion of the filters, despite continuous disinfec- 
Lion with 0,4 to 0.6 part per million of liquid chlorine, was not 
always satisfactory for drinking purposes due to the frequent 
occurrence of organisms of the coli-céreycues group and the 
irregular bacterial content. However, taking the total of all 
observations the bacterial counis reached over 100 per cc in 
only 215, or 18 per cent, of the total of 1,155 samples, and the 
tests ior organisms of the coli-adrogenes group were positive in 
119, or 2.4 per cent, of 4,859 portions. Although these total 
percentages for coli-térogeues are low when considered on the 
basis of the United States Treasury standards, their irreguiar 
distribution made the water suspicious at certain months of 
the year, especially during the rainy season. Tor example, in 
November, 1934, 23 per cent of the tests from the School of 
Hygiene tap and 40 per cent from suburban taps gave positive 
coli-acrotjcues tests, thus failing to meet the bacteriological re- 
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quirements of the United States Treasury Department stand- 
ards during this particular month. 
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Fic. 2. Percentage positive for coli-aërogenes test of samples collected from ditfcrent 
parts of the Metropolitan water system. 


Furthermore, the turbidity of unfiltered water could not be 
removed and was quite high during rainy months. It is prob- 
able that the poor quality of the Montalban source contributed 
to the inferior quality of the water before filtration. Table 
2 corroborates the findings in Table 1. 
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The improvement of the city water starled cven during the 
experimental filtration period, as shown by the diminution in 
bacterial counts and positive eoli-agrogenes tests (Table 1). 
Thus, during this period only 54, or 9.1 per cent, of 596 sumples 
gave bacterial counts above 100 per ec and only 46, or 1.6 per 
cent, of 2,962 portions gave positive coli-adrogenes tests, 

When the filters started to operate effectively, further improve- 
ment in the city water is readily noticeable. Thus, in Table 1 
it is shown that the bacterial count exceeded 100 per cc in only 
15, or 1.1 per cent, of 1,806 samples from chlorinated tans, and 
17, or 6.8 per cent, of 249 samples from parlially chlorinated 
suburban taps. The remaining samples with a total of 1,291, 
or 98.9 per cent, from chlorinated taps and 232, or 95.2 per 
cent, from partially chlorinated taps gave bacterial counts below 
100 per cc, certainly an exceilent indication of the good quality 
of the water. Of even more significance were the tests for the 
coli-cérogencs group in 10 ce portions, which were positive in 
only 22, or 0.8 per cent, of 6,422 tubes irom chlorinated taps; 
and 5, or 1.9 per cent, of 269 tubes from pertially chlorinated 
suburban taps. No month showed any excess of bacterial counts 
or positive coli-agroyenes heyond the permissible limits. , The 
tap water was visibly clear throughout, the turbidity bemng lower 
than 5 parts per million most of the time. The results con- 
sidered either as a whole or by months are by a large margin 
within the minimum bacteriological requirements of the United 
States Treasury Department Public Health Service standards 
Tor drinking water. Furthermore, lhe resulis become more sig- 
nificant when it is considered that the study was made during 
the rainy months. 

It is to be noted in Table 1 that after aéraiion there was a 
slight inerease in the bacterial counts and percentage positive 
for organisms of the coli-aérogenes group. They continued to 
increase at the San Juan distributing reservoir, indicating some 
pollution at these two points. Both increases, however, were 
completely overcome by chlorination. 

If is interesting to observe the close correlation between the 
bacterial counts and the tests for the coli-cérogenes group. 
This is more clearly shown in the text figures where parallelism 
between the curves of the two tests ean be readily seen. Thus, 
low counts were usually accompanied with low percentage posi- 
tive for the coli-aérogenes group and high counts with high 
percentage positive for eoli-aérogenes. 
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Under residual chlorine in Table 1 it will be seen that by and 
large the residual chlorine found in different parts of the city, 
except at the School of Hygiene, falls within the desirable limits 
required by present-day practices. We presume that the failure 
of the School of Hygiene tap and most of the suburban taps to 
reach even ihe minimum limit is due to some peculiarities un- 
known to us in the layout of the pipo lines. However, the half 
dose of chlorine given to a few suburban taps already mentioned 
elsewhere accounts for the findings of very little residual chlorine 
at these places. , 

Our microscopical examination of raw water from the Nova- 
liches reservoir, made during December, 1935, revealed the pres- 
ence of plenty of microórganisms, with an average of 285 per 
ce. These organisms included plants of the families Chloro- 
phycez, Cyanophyeez, and Diatomacer, with predominance of 
the last group; and protozoan and erustacean animals, of which 
the protozoan were the more numerous, Cox, Heise, and Gana(4) 
in similar examinations made in 1913 also reported large num- 
bers of microórganisms in the unfiltered city tap water. It is 
significant, therefore, that in the examinations of filtered tap 
water, made on dates coinciding with the same examinations 
of raw water, only an average of fourteen organisms per cubic 
centimeter could be recovered, most of which were diatoms. It 
is probable that these few organisms developed during exposure 
of the water at the open aérator and brief storage in the un- 
covered San Juan distributing reservoir where an abundance 
o£ sunlight favored the growth and reproduction of the plankton. 
While our results may point to the efficiency of sand filtration 
in removing microscopie organisms from water supplies, it also 
indicates the necessity of covering the aérator and distributing 
reservoir, which in addition to removing these organisms would 
prevent possible pollution from malicious or inadvertent sources, 
especially in times of public disorder and war. 


SUMMARY AND CONCLUSION 


1. Our study verifies again the superiority of the Novaliches 
raw water over that of Montalban from the bacteriologieal point 
of view, as pointed out in a previous paper. 

2. The unfiltered water of either Novaliches or Montalban, 
even if disinfected with 0.4 to 0.6 part per million of chlorine, 
was not always satisfactory with rewards to its sanitary quality. 

3. The filtration of Novaliches water since July, 1935, has 
markedly improved the quality of the metropolitan water as 
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shown by low bacterial counts and negative tests for Bacillus 
coli-aérogenes organisms. 

4. Close relationship between the colony counts and the tests 
for coli-aérogenes organisms was noted. 

5. An inerease both in colony counts and percentage positive 
for coli-aérogenes of the filtered water was observed at the open 
aérator tank and the uncovered San Juan distributing reservoir, 
which was, however, overcome by chlorination. 

6. After filtration the tap water showed no visible turbidity. 

7. Mieroórganisms present in abundance in raw water were 
markedly reduced in the filtered tap water. These few remain- 
ing organisms can probably be removed by covering the aerator 
and the distributing reservoir. 

8. From the results of four months’ study of the effects of 
rapid sand filtration it may be concluded that the city water 
fully conforms to the standards of the United States Treasury 
Department Public Health Service for drinking waters. In 
our opinion the water is safe to drink as long as the Metropo- 
litan Water District keeps up the satisfactory record of per- 
formance that it showed during the first four months of fil- 
tration. 
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TABLE 1,—Monthly records of laboratory examinations of the Metropolitan Water District water from November, 1934, to 
October, 1935, showing the effects of filtration, 
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TABLE 1.—AMonthly records 


Date. 


of laboratory czaminations of the Metropolitan Water. District water from November, 1934, to 
October, 1935, showing the effects af filtration—Continued. 
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TABLE 1.— Monthly records of laboratory examinations of the Metropolitan Water Distriel water from November 1934, to 
October, 1935, showing the effcets of filtrution—Continued. 
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TABLE 1—Afonthly records of luboratory cxaminations of the Metropolitan Water District water from November, 1934, to 
October, 1935, showing the effects of filtration—Continued, 
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TABLE 2.—Sunonary of laboratory examinations of the unfiltered Metropolitan Water District water from 
September, 1931, to November, 1934— Continued. 
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1. Average number of bacteria per cubic centimeter in samples col- 
lected from different parts of the Metropolitan water system. 

2, Percentage positive for coli-aérogcnes tests of samples collected 
from different parts of the Metropolitan water system. 
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PHYSICOCHEMICAL FACTORS IN ANOPHELINE 
ECOLOGY, I: STUDIES ON NITROGEN 


By P. I. DE Jesus 


Of the School of Hygiene and Public Health, University of the Philippines 
Manila 


INTRODUCTION 


That the physical characters of water influence mosquito 
breeding has been demonstrated by a large number of investi- 
gators, among whom were Leicester, (1) Daniels,(2) Watson,(3) 
Hacker, (4,5) Lamborn, (6) Iyengar,(7) Senior-White, (8,9) Mac- 
Gregor, (10, 11) Barber and Komp, (12) Purdy,(13) Boyd,(14) and 
Morin and Bader.(15,16) "These investigators have made precise 
measurements of the physical characteristics of mosquito breed- 
ing places, whereas previously such observations were made only 
through the naked eye, which naturally lacked the desirable 
accuracy. They also contributed important data towards the 
advancement of biological contro! of malaria. 

Of the authors mentioned above I wish to cite especially the 
following: Watson, in his comprehensive publication on malaria 
prevention,(3) pointed out the importance and need of the study 
of the physical properties of mosquito breeding places and sub- 
Stantiated his discussions by observations in the field. Lam- 
born's study in Malaya(6) gives a good summary of the work 
on the subject of physical factors in mosquito ecolory to the end 
of 1921. His experiments, though incomplete, attracted much 
attention to the subject. Senior-White(8) summarized the work 
published to the end of 1925, and made an intensive study based 
on seven hundred observations. He was able to define the opti- 
mum limits of larva preference to pH range and solute concen- 
tration, but was unable to show a sharply limiting factor for 
saline ammonia and dissolved oxygen. Furthermore, he con- 
firmed the “Association-Limit” hypothesis of Hacker. Finally, 
he observed the feeding association of certain mosquitoes, espe- 
cially anophelines, with certain algw. 

In his second paper on the subject Senior-White(9) observed 
that various investigators recorded wide natural ranges of pH 

473 


474 The Philippine Journal of Science 1936 


for a number of anopheline species, and that an abundance 
of larvæ had been found at widely differing extremes. He con- 
cluded that pH alone was not a cause appreciably and directly 
affecting anopheles larvæ within their ordinary range of varia- 
tion and could not explain mosquito breeding preference. Barber 
and Komp,(12) working in Alabama, came to the same conclu- 
sions. 

Lamborn(6) noted that certain types of female mosquitoes 
were influenced in their choice of breeding place by odors char- 
acteristic of various spots. These odors might be those of cer- 
tain rotting leaves, fetid rice fragments, malodorous sewage, and 
other odors, which could not be detected by the human power 
of smell. He showed that the females of certain species were 
attracted by the presence of certain kinds of plankton. 

Purdy,(13) in an investigation of California rice fields, ob- 
served the practical absence of mosquito breeding in one partic- 
ular rice field, when the surrounding collections of water and 
other rice fields showed breeding. Comparison of this rice field 
with the others did not indicate any essential difference in num- 
ber of larval enemies, relative amount of food supply, temper- 
ature, alkalinity of water, free carbon dioxide (CO.), dissolved 
oxygen, or relative stability. On the other hand, a heavy growth 
of a blue-green alga (Tolypothrix) in this rice field, found only 
in rare instances and in minute quantities in the others, seemed 
to be the factor inhibiting mosquito breeding. 

Boyd,(14) working on the physical and chemical factors in 
relation to the distribution of larve in northeastern North 
Carolina, found that the temperature, light, dissolved oxygen, 
and carbon dioxide were important factors in determining the 
distribution of the breeding places of anopheles. He observed 
that the breeding of Anopheles quadrimaculatus and A, crucians 
did not become widespread until available places had a mean 
temperature of 21° C. or higher, and declined as the temperature 
went below this limit in the fall. He could find no breeding in 
waters devoid of dissolved oxygen. Anopheles quadrimaculatus 
appeared fo favor water with a fairly high concentration of 
carbon dioxide. On the other hand, A. punctipennis was found 
in waters having as wide a range in the amount of this gas in 
solution, but apparently did not show the same degree of pre- 
dilection for higher concentrations as did A. quadrimaculatus, 

The literature above cited is by no means a complete enumera- 
tion of the studies made on physical factors, as it is realized 
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that many more investigations have been conducted on this 
subject. 

On the chemical composition of mosquito breeding places, 
however, very few investigations have been reported. Among 
these, it is interesting to note that Waddell,(17) in 1908, dis- 
covered that minute amounts of ammonia were fatal to mosquito 
larvzo. He observed that a solution of 1 in 4,000 of liquor am- 
monia proved fatal to mature larve and computed that the 
presence in water of such minute quantities as 1 in 20,000 or 
30,000 would be prohibitive to the life of the newly hatched. 
His experiments indicated that ammonia js poisonous to mos- 
quito larva in all its combinations, the nitrogen unit being the 
index of effectiveness. Unfortunately, this original finding of 
Waddell had been overlooked for many years until it was ro- 
discovered by Senior-White in 1927, (18) 

Lamborn,(6) through the help of Mr. R. W. Blair, chemist, 
made preliminary analyses of samples of water collected from 
a swamp and a pond where A. aconitus was absent. Lamborn’s 
study tends to indicate that amounis of less than 1 part per 
million of albuminoid ammonia were inhibitory to the breeding 
of A. aconitus, but his experiments were not continued far enough 
to warrant definite conclusions. 

Senior-White,(3) in his first study on physicochemical factors 
affeeting mosquito breeding, attempted to determine the am- 
monia-tolcration limits of the different types of anopheles in 
India, but was not successful, due to the difficulties eneountered 
with the use of the direct Nesslerization method for detecting 
&mmonia. However, in a second paper(9) he reported that al- 
buminoid ammonia had no effect on mosquito breeding, but noted 
that saline ammonia was inhibitory to anopheline breeding, ex- 
cept in the case of the rossi group, in amounts exceeding 1 part 
per million. He remarked that the increase in saline ammonia 
resulted when saprophytic organisms, engaged in reducing pro- 
tein substances to ammonia, were acting at a greater rate than 
the nitrifying organisms. He concluded that the inhibitory ef- 
fect of small amounts of ammonia to breeding points to the 
possibility of a practical biological contro! by the employment 
of a bacteriophage to inhibit the growth of Nitrosomonas, there- 
by raising the ammonia content of waters to a lethal figure, 
On the other hand, Waddell(17) would effect the increase of 
ammonia by the use of leguminous plants in agricultural 
rotations. 
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Williamson, (19) in an extensive study of the subject, showed 
that correlations existed between certain organic factors and 
anopheles breeding. Williamson showed that each species had 
its range of tolerance, though the limit was not determined 
definitely. His paper also included a summary of previous 
studies on the effect of mineral salts on anopheles breeding. 
According to him these studies tend to show that certain mineral 
factors, as varying concentration of chlorides, phosphates, mag- 
nesium, and iron, exerted a certain influence, though not exactly 
a definable one, except in the case of salinity and iron content, 
upon the breeding of certain species of mosquitoes. He con- 
firmed the findings of previous workers that iron salts in high 
concentrations were detrimental! to anopheles larva. 

Williamson,(26) in another publication, explained that the 
chemical factors detrimental to mosquito larvze probably operate 
largely through determining the quality of the food, as this is 
modified by antecedent occurrences in the nitrogen cycle. He 
pointed to the possibility that the ratio between tho oxidized 
and ammoniacal nitrogen, which he called nitrification ratio, is 
responsible for the inhibitory effect upon the anopheline larvee. 
The inhibiting effect is obtained when the ratio is less than qne. 
He suggested that consideration of ratios of a group of import- 
ant causal factors may be more importapt than taking each of 
them singly. 

Rudolfs and Lackey,(21) in a study of aédes and cule: mos- 
quitoes, made an extensive examination, lasting for several years, 
for the pH, carbon dioxide, HCO;, carbonate, chloride, sulphate, 
free ammonia, albuminoid ammonia, total nitrogen, carbon, alu- 
minium, and iron in two pools: One where supposedly no breed- 
ing would take place, and the other a typical woodland pool 
where continuous breeding of AZdes canadensis occurred. The 
authors concluded that A. canadensis was present in the pool 
with either high or low total acidity, with free carbon dioxide 
of 4 and 40 parts per million with 5 and 75 parts per million 
chlorides, with 2 and 112 parts per million sulphates, with high 
and low acid carbonates, free ammonia, and albuminoid ammo- 
nia. Their finding showed that the carbon-nitrogen ratios of 
the water did not seem to affect breeding. Larve of C. pipiens 
were killed when the reaction of natural water was changed 
gradually. 

In another publication Senior-White(18) reported that the pH, 
conductivity, carbonates, and albuminoid ammonia were useless 
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in eonnection with mosquito breeding. However, he reserved 
his opinion on the "residual PH,” phosphates, and dissolved 
oxygen, which need further study. He reported that saline am- 
monia was inhibitory to anopheline breeding, except in the case 
of tho rossi group, in amounts exceeding 1 part per million. 

From the review of the literature on the subject it seems 
that explanations and conclusions on the influence of chemical 
factors on mosquito ecology are still speculative, due to the mea- 
gerness of the work done so far. Therefore, it seems that fur- 
ther investigation and research are needéd to throw more light 
on this important subject. 


PROCEDURE OF INVESTIGATION 


Our investigation deals principally with the examination of 
some physical and chemical factors affecting the breeding of 
Anopheles minimus var. flavirostris and the associated moving- 
water group of anopheles. The purpose of my present paper 
is first to determine the natural composition of typical breed- 
ing places of A. minimus. Later I hope to find the breeding 
preference of this mosquito for different types of water, and 
whether or not the varying composition of waters has any in- 
fluence upon its breeding. If possible I-intend to determine 
the approximate toleration-limit of A. minimus to the various 
chemical constituents of water. Anopheles minimus was chosen 
for this study because it was found by Manalang(22) to be the 
most efficient vector of malaria in the Philippines, 

The first part of my study was confined mostly to Bayan 
Creek, a typical minimus breeding place in the tewn of San 
Jose (100 meters’ elevation), Bulacan Province, Luzon. This 
creek is small, sluggish, and tortuous, and changes markedly its 
cross section and speed at frequent intervals of its course. 
During the dry months of April and May it has a mean dis- 
charge of 0.15 cubic feet per second, but during the rainy months, 
from July to October, its mean discharge increases to 15 cubic 
feet or more per second. Its average width at points of obser- 
vation is from 5 to 7 feet during the dry months, but this is 
inereased to about 7 to 11 feet during heavy rains. It has a 
mean depth of 0.5 foot during the dry months and 2 feet during 
the rainy season. My previous study (23) showed that Anopheles 
minimus larve were found in portions of the creek with a velo- 
city range, 1 foot from the shore, of from 0.05 to 0.55 foot per 
second, 
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Bayan Creek was covered by a variety of vegetation along 
the edges, notable among which was a species of grass (Paspalum 
conjugatum Berg.) whose leaves overhung the water and af orded 
good shelter for larve. The débris along the creek consisted 
of roots, twigs, and decaying leaves of bamboo and various trees 
and shrubs. 

In many parts of the creek the banks were steep, and in some 
places overhanging. Anopheles minimus was found in abund- 
ance along the edges of these banks, especially where a small 
amount of shade was afforded by bamboo or other trees. In 
most places sand and gravel were found at the bottom of the 
ercek, but in those portions frequented by carabaos a thin layer 
of mud was found at the bottom, No control measure was used 
on the ereek during our experiments. 

Besides the samples from Bayan Creek a few samples of water 
were also collected from other minimus breeding places in Los 
Baños and Calauan, Laguna Province, and in Anabo, Cavite 
Province. In the latter place stagnant pools by the sides of the 
stream were examined because they were occasionally found 
positive for A. minimus larvæ, 

A number of stations along the breeding place were selected 
for observation. In each station samples of water were taken, 
the description was recorded, and the temperature of the water 
noted. The collections for larvae were made on an average 
of five dips, with a dipper holding 800 cubic eentimeters. All 
larvae collected were counted and identified. 

The samples of water were examined immediately in the labor- 
atory in Manila, but when they could not be examined upon 
arrival they were placed in a refrigerator until the next day. 
For the purpose of this study I included the examinations for 
turbidity, ammonia and albuminoid nitrogen, nitrite and nitrate 
nitrogen, chloride, total iron, dissolved oxygen, and earbon diox- 
ide. Observations from the same siation were made weekly 
during the first three months, later at an average of once every 
iwo weeks. 

In the analyses for the ammonia and albuminoid nitrogen 
the distillation method was employed, foliowing the procedure 
recommended in the Standard Methods of Water Analysis of the 
American Public Health Association.(24) My analyses for tur- 
bidity, nitrite, nitrate, chloride, and total iron conform to the 
same Standard Methods and all results were recorded in parts 
per million. Only chemieally pure chemicals obtained from re- 
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liable drug manufacturers abroad wore utilized in the analyses. 
Solutions of these chemicals were renewed from time to time. 
Before the analyses were Started, the samples were filtered in 
cotton to remove large suspended objects, as leaves, débris, 
larvz, ete, 


RESULTS AND DISCUSSION 


For the sake of clearness I am reporting the results of the 
present study in several papers. Only the findings on the ni- 
trogen content of natural breeding places of Anopheles minimus 
and associated anopheles are included in this report. The results 
on chlorides, iron, and other physicochemical factors related to 
anopheles breeding will be treated in Succeeding papers. 

A. summary of the results of analyses of about 170 samples 
of water for different forms of nitrogen is found in Tables 1 
to 6. Table 1 shows the occurrence and intensity of anopheline 
breeding in different concentrations of ammonia nitrogen. It 
will be seen that most of the observations for A. minimus occur 
on breeding places with concentrations of 0.025 or below to 0.124 
part per million of ammonia nitrogen and the greatest abun- 
dance of larve was found within these concentrations. 

In Table 2 it will be noted that A. minimus occurred mostly 
in eoneentrations of 0.050 to 0.349 part per miliion of albuminoid 
nitrogen. In Table 3 it will be observed that most of the samples 
were befween concentrations of 0.0 to 0.0079 part per million of 
nitrite nitrogen, and in Table 4 between 0.010 and 0.049 part 
per million of nitrate nitrogen. These figures give the natural 
range of saline concentration at various points during different 
times. They do not necessarily mean toleration limits for A. 
minimus, inasmuch as even in the maximum concentrations 
encountered in this study, A. minimus was found breeding. 

The four tables show that A. barbirostris was the most con- 
stant associate of A. minimus, in Bayan Creek at least. The . 
tables also give the occurrence and abundance of A. barbirostris 
and other anopheles commonly associated with A. minimus in 
relation to different concentrations of nitrogenous substances. 

Table 5 records the mean concentrations of different forms 
of nitrogen in typical A. minimus breeding places of Bulacan, 
Laguna, and Cavite in different months and years included in 
this study. Table 6 is a summary of Table 5. These tables 
show that natural breeding places of A. minimus give low con- 
centrations of nitrogen, characteristic of those found in un- 
polluted natural surface waters. An exception is found in the 
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Albuminpid nitrogen in part per million, | Observations. | Average Observations i Average bsec Average 
i larvae per Ta | larva per laren per 
j Total. | Positive. | dip. Total. | Positive. i dip. Total | Positive. P | 
P. cl. P. ct. | P ect 
n 45; 0.80 11 45 0.80 1 9 0.02 | 
Mele UT e A [ | ; 1.20 19 90 1.74 | 19 97 0.24 
REE ou | oan) 2 6 1.44! 2 9| 003 
pong | 282! u! 1 0.91! 14 "P 
gain osl agi 50! — 654 18 sl 00 
dece PE S i 1.40 | 6 | $0: — 0.20 | 6 "T 
Ges i 1.60 i woi 0930! 1 0i 0.00 
0.359-0.399...... i | i EIE ERAS aa Ble NE E 
0,400-0,449.,.... i i a apres 4 ; 100 | 40 1 0 i 0.00 | 
Sirota | ao 1 100} 1.40 1 9' 0.00 | 
oia: o oes | 1:00 2 | 100! — 1,80 2 9 0.00 
0.8650-0.699.,.. a 1 TEMPI n De: eae 
| i 
| ono 2! 80 0.80; 23 a| 0.00 
0,60 1j 100 0.60 | 1 100 | — 0.20 | 
0.00 1] oi oo| 1 oj 0.00 | 
i ' i 


cS? 
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8g6r 


Alvuriooid nitrogen in part 
per ælllieo. 


-030-0. 099. 
-100 -0.149_. 
E 


o 
D 
0.160-0 149. _ 
0 


0. 400-0. 349.. 
0,430-0.499__ 
0.500-0.649,. 
9.550-0.589.. 
0.600-0,699. . 
0.700 0 799... 
9.800-0.899.... 
9.960-0,995.... 


,g00-0.2419. 2222... 2 LL... 


Ancpheles t&v, ! Anopheles fuligénotus. Unidentified. All spetips. | 
i i MES Il 
Observations. Av | Observations. | d Observations. — Aves Observations. | | 
serve Ber | | tae per | larv per janes 
a n | larvm per 
Total | Positive, , Tip Total. | Positive. | HP- Total. | Positive. ! ib Total, | Positive. | dip. 
i HEP, 
I : AS 
Poet | | | D. et. | r.c. P. et. | 
u 18 0,04 | n 0 0.00 : u 36. 0.54 nu 65' 2.20 
18 ib. 0.12 | 19 0 0,00 19 | "ug 0.71 19 100 4.01 | 
22 S| ve 22] 2 1.03 22! &z| rss 22 95 4.84 
14 | 7 0.04 nud 7 9.06 14 | 86 | 1.61 ! 14 100 | 5.64 | 
] 0 | 0.00 18 | 0 oan 18 | aj 0.38 | 18 83 1.82 
17 9.03 | G ü 0.09 6 50; 0.97 6 100i 2.60 ' 
o, ia 1 o 9.00 Í li 100. 0.80 | 1 i 2.60 | 
ol Sow] a e| ooo)  1i' 16 | oso) i| X0! 1.0 | 
0 0.00 1 o | 6,00 1 100 ! 2.20 1 100 4.00 | 
o| 0,00 a! 0: — 0,00 zi 100 1.20 2 100! ao | 
0 0.00 | ly o' 0.00 T 0| 00 1 ol o! 
0 9.00 ; C 0' 0,00 2i al 0.00 2 50; 0.80 | 
D, — 0.00; 1 0: 0.00 1 0: 0.00 1 T! 1,40 i; 
oo 0.00, L 0 6.00 + 1, 0; 0,00 "n 9' 0.00 
-————MÀM — —— 2 F — —— mn m — ll. 
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TABLE 3.—Occurrence and intensity of anopheline breeding in different concentrations of nitrite nitrogen, 


Nitrite nitrogen in part per million. 


A AA i 
0.0020-0.0039....... 
0.0040-0.0059....... 
0.0060-0.0019. ........ 
0,0080-0.0099. 
9.0100-0,0149 
0.0150-0,0199... 
0.0200-0.0249 
0, 0260-9.0299 : 
0.0300-0,0399.............L. DEEP ES MEE E : 
0, 0400-0. 0499... i 
0.0500-0.0993 


0.1500-0, 1999.. 


| 0.2000-0.2999., 


Anopheles minimus, 


Observations. 
Total, | Positivo. 
P. e. 
20 50 
17 83 
T 100 
5 100 
E! 75 
3 100 
2 50 
3 G7 
1 100 
1 100 
i 
1 
i 


a A 


Anopheles barbirosiria, 


Anopheles aconitus. 


Average | Average iab Average 
larve per i larvx per larva per 
ip. Total. | Positive. | VP Total. ] Positive. dip. 
i: : 1 
Piet P. et. j | 
1.41 20 65 1,84 | 20 15 0 05 
1.23 i7 71 1.23 | 17 18 0.12 
2.49 at 57 i 0.54 7 29 0,29 
1,00 B | 80 0,84 5 40 0.08 | 
1.10 4 25 0.20 4 0j 0.00 
0.33 ) 8 0 0,00 | 3 0 0,00 
1.50 2 4 6,00 2 0 0,00 
4.27 3 33 0.13 3 0 0,00 
2.00 1 0|  €,00 1j 0 0.00 
0.80 1 ô 0.00 1 0 9.00 
; 1 0.00 1 0 0,00 
: 1 0.20 1 o 9.00 
: 0,00 1 0 0.00 | 
| 0.00 2 60 0.10 


p3? 
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Ser 


MÀ ee, 


-———————— !ÁÉÁÓM—— 


0,1500-0.1999.. 
9.2000-0,2999 |... 


Anonheles vagus. | 
Nitrite nitrogen i i 
mln part per Obser vationa, Åverags 
' Iatva per 
Total. | Positive. i dip. 
oo. ee I 
FP. et. 
00000-0. 0019 LLL... 20 5, 0,03 
0,.0020-0.0039..... ae ' 17 12; 0.04 
0.0040-0.0059. 1 29 0.06 
0.0060-0.0079 5 0 0.00 
4 0 | 0.00 
31 o | 0.00 
2| ü 0.00 
3 33 0.07 
1 0 0.00 
1 En 0,00 ; 
; : i 100 1.60! 
0.0500-0.0999. i Li o! oaol 
0. 1000-0. 1499... i 1! 100 | 0,20 


pa 


Anopheles fuliginosus. 


Observations. 


Total, 


Positive. 


Average 
larvx per 
dip. 


| 


Unidentified. 
Observations, 
Averago 
larva per 
Total. | Positive. «ip. 
P. et. 
20 45 0.76 
17 65 0.71 
7 86 1.06 
B i 86 0.96 
4 i 25 1.50 
3 | 33 1,87 
2 50 0.50 
3 100 1.10 
1! 100 1,00 
li 106 "0.40 
1| 100 1.00 
1 | 100 0.80 
i | 100 5.00 


| All species. 
ee 


Observations, 
Average 
R larva per j 
| Total- | Tositive, dip. 
| P. et. 
20 ' 75 3.80 
id 88 3.33 ! 
7 100 4.44 | 
5 100 2.88 
! 4 15 2.80 
j 3 100 2.20 | 
2 50 2.09 j 
3 100 5.97 | 
1 100 4.00 3 
1 100 1.20 
1 100 2.80 | 
1 100 2.60 ! 
1 100 | 10,40 | 
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TABLE 4.—Occurrence and intensity of anopheline brecding in different concentrations of nitrate nitrogen. 


Anopheles minimis. Anopheles barbirostris, 


J 
i 
| 
| Observations, 


Nitrate nitrogen in part per million. Observations. : 

Average Average 
arva per larva: per 

r Total. | Positive. | TP Total. | Positive, tip, 

[i 
I^, el. E 

OOOO MM 3 67 1,40 | 3, 100 2.60 
0,010-0.019 12 100 2.17} 12 83 2.03 
0.020-0,029.. u 21 1.35 | 11 82 1 1.35 
0,030-0. 039... 11 36 0.33 | 11 36 ! 0.45 
| 010400 049 11 9i Lt 11 21! — 0485 
| 0,030-0.009........ 1.40 | 2 soi — 9.20 
0.080-0.069.,, LL. ! 6.60 | 3 | 67 0.63 
0,010-0,079.... | 3.80 3! 33 | 0.13 
0,030-0.089.. | 0.20 2: 50 0.10 
0.020-0.099....... ! 3.00 i: 9| 0 
t 0.100-0.124... : 1.80 4: 59 | 0.40 
0.125-0.149...... Llc c cL... : 0.00 1: 6 0.00 
| 0.150-0.139...... 1.60 1| 100 : 0.20 
| 9.200-0.299...,.. REISER y : 1.00 11 100 0.20 
0.300-0.399 or zs 1 2.80, 2 | 0 9,00 


Anopheles aconitina, 


Observations. 
Total | Positive. 
Pret 
8 0 
12 42 
11 45 
11 n 
11 0 
2 0 
3 0 
3 33 
2 0 
1 0 
4 0 
1 0 
1 0 
1 0 
2 0 


Average 
larvas per 
dip. 


gras 


e wt 


98F 
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f£7——TF5€00£ 


| Anophcles ragus. Anopheles fuliginosus. Unidentified. All species. 
de " - I es 
Nitrate hod b pert por Observations. iterii $ Obaervations. | dein Observations. Aiaka Observations, A Tararo 
SY larve pat i 1 | larva per [AT m larva per T larva: per 
| Total. | Positive. dip. i Total. | Positive. dip. Total | Positive. ap, Total. | Positive. m 
t Pa | D. ct. P. cl. Poe 
9,000-0.009.. 00 3 ol 0.00 3 | 0 0,00 3 9 0.00 3 100 4.00 
> 0,0H0-0.019... 22 12 17 ¡ 0.05 12: 3 0.02 12 83 0.23 12 100 5.42 | 
| 0,020-0.029... con 22 11 27 0.09 nc 0 9.00 i 13 1.36 1 100 | 430. 
0,030-0,039.. | 11 0 0.09 | 11 | a 9.00 M 27 0.22 11 45! — 1.08 
: ni o 0,00; 11 o! 0.00 u 64 1.66 1 91 3,57 
' 2; 0.00 | 2 al 0.00 z 100 ; 0.85 21 100 2.45 
i aj o 0.00 3 o! 0,00 3 100 | 4.53 3i 100| 11.66 
: ô 0.00 3 5^ 6.00 31 190 2.07 2; 100 6.07 | 
2 a 9.00 2 | o 0.00 2i 50 0.10 2; 100 0.40 | 
; 1 0 0.00: 1j 0 0-00 1; 100 1.00 1| 100 4.00 | 
i 4: 25 0,05 | 4 | 0 0.00 4 25 1.28 | 4 15 3.60 | 
| 1 | ol 0,00 1 0 0.00 1 of ee 1 of 0.00 
] 1 0 0 00 | 1 | 0 | 0,00 1 | 100 0.80 | i 190 2.60 
| Op. 1 0 0,00 1 0 0.00 | 1 100 1.60 | 1 100 3.40 
0.3 2 100 0.90 j 2 di 0.00 i 2 | 100 1.60 j 2 100 i 
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. 
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TABLE 5.—Mean concentrations of ammonia nitrogen, albuminoid nitrogen, 
nitrite nitrogen, and nitrate nitrogen in Anopheles minimus breeding 
places, classified by month and year. 


i 
d Observations. | kar concentratiana in prrt per million- 
-7 "———| Average 
Place, month, and ea] | El ve Am. | ames | carito | Nrirate 
m | Porat [pot allrogen, serach nitrogen nitrogen, 
SS > — | Svcs E 1 — = | —— 
| "ELACAN, I | P. ct. j ec. : 
April, 1931... . ... 3' too! 1.40! 32.2 | 0.225 | 0.576 |........ |... ...-- | 
| May, 1091....... -] i| 67! 035 | 32.2 | 0.114 | 0.362 |. ..[ i 
| June, 1981 -l 15 | 64) 0.42% 80.0) 0.071 | 0:380. ESPE ENEA | 
July, 1991....... .. | mM: a6 0.25| 30.9| 0.078 | 0.314 Lo |. Less. 
Augus, 1031. .......| 2! 0| 0.00 | 26.0] 0.020; 0.108 |... Lo... 
| September, 1931...... 6 0 0.00, 27.4) 0.071 | 0.J51|0, 0007 0.000 
| October, 1931......... 1 3 33 0.49 | 28,3 + 0.074 0.161 | 0.0007 | 0.000 
i November, 1931... ., 3 190 3.93 27 Ti 0.041 0.173 * 0.0010 | 0.013 
January, 1932.... . | 7 86 1.71 | 246) 0.098 | 0.113, 0.0024 | 0,007 
February, 1932... 4 15 9.60 26,4! 0,025 | 0,103; 0.0018 | 0.018 
| March, 1932.. ...-..-- | 2 100| 3.00 | 20.4| 0.011 | 0.152 Í 0.0035 | 0.020 
f April, 1932....... ...; 32 100 1,68 27.1 | 9.166 0,166 ; 0.0378 | 0.039 
May, 1932... ^ 8 | 100 3.13 29.6: 0.063 0.255 i 0.0920 ! 0.030 | 
June, 1932 Š 5 | 30 0,34 28.3 | 0.093 0.146 + 0.0020 t 0.043 
July, 1932 00 0 2j 0 0,00| 29,11 0.035 | 0.121 0,0020; 0.030 
August, 1932 ....... di 0 0.00 28.4 0.011 0.097 ; 0.0005 | 0,020 
| October, 1932... ..... | al 0| 000| 279i 0,038 | 0,087 * 0.0012 | 0,023 
December, 1932.. i 21 o) 0.00] 24.8 | 0.090] 0,078 j 0.0010 | 0.035 
May, 1933... ` 2| 100 1.7 28.5 ; 0.012 | 0.267 | 0.0020 | 0.035 
March, 1934... 4 | 50 1.49] 30.13 0.245 | 0.501 | 0.0050 | 0.025 
LAGUNA. I i | 
January, 1932, .____-- 1 0 0.00 | 26.0! 0.002 0.184 | 0 0200 : 0.050 
| March, 1932... 00 4] 100! 490! 29.2 | 0.182) 0.149 | 0,1400 ; 0.195 
May, 1932---......- i 2i 100 0.90 | 28.2; 0.05 | 0,303 | 0,0075 ! 0,055 
February, 1933. . G 80| 2.88| 24.8; 0.116 | 0.191 i 0.0J00,! 0.078 
March, 1933 5 80 | 4.20 | 26.4] 0.463 | 0.214 | 0.0393 | 0.058 
7 80! 0,84 25.5 | 1.166 | 0,446 | 0.0140 | 0.043 
January, 1934... 2 100 |........ — RES 0.100; 0.432 | 0.0070 i 0,055 
February, 1934. - $ "3 0 0.00 22.6 | 0.295 0.62 9.0023 ; 0,060 
April, 1934........... í 3 | 7 0.40 20.6 i 0.063 0.142 | 0.0060 | 0,083 
June, 1934... ....... P 3 33 0.20 25.1 | 0.061 | 0.207 | 0.0013 | 0,033 
July, 1934.. ..... ex 2] 100 1.80 | 27.5] 9.148 | 0.230 | 0.0295 | 0.175 
CAVITE. i i 
February, 1932... vg 81 15 0,52 | 26.0 0.031 0,325 | 0,0059 | 0,034 
1 April, 1932... | 1 100 0.60 | 31.4 9.034 i 0.230 ; 0.0020 | 0.0t0 
| Dà..,....--.. 2... ; t2 100 1.53 1 88,2 | 1.075] 0.883 | 0.0030 | 0.020 
^ Heavy rain and floods. b Stagnant pools, 


case of two stagnant pools in Cavite Province where the con- 
centration of ammonia and albuminoid nitrogen was much higher 
than that found in streams. However, more data are needed 
to verify this finding. 

The records for August and September were negative for 
larve, due to heavy rains and floods which washed them away. 
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TABLE 6.—Mean concentrations of ammonia nitrogen, albuminoid nitrogen, 
nitrite nitrogen, and nitrate nitrogen in Anopheles minimus breeding 
places, classified by month, 


| Observations, | leat: eonconttations in part per million, 
: “——— Average! m = a 
Month eee lare [aides | Ame l Aiba- Posee a. 
3 | Total. | Positive, per dip. | ; monia | minoid edd Peas 
i i d iPitrogcn. nitrogen: Ad: 
L H ' 
———— | ML. |^ i "=m ea ——..| 
| | P. et | em. : ! E | 
January... 22-22... it | 80 1.50] 24,7 | 0.085 | 0.184 ¡ 0,0051 | 9.023 
February... 20 65 1,05; 25,01 0.089 ' 0,29% | 0,0033) 0.044 
March | 16 sol a'so| 27.61 0 270 0.262 ! 0.0491 | 0.097 
April... | 1.2. 4! 0.202 | 0,222 | 0.0328 | 0.039 | 
1. 3 | 0.091! 0,327 | 0,0036 ! 0.039 
0 .8| 0.848 | 0.269 | 0.0075 | 0.043 
0. .8| 0.082] 0.203 | 0.0157 | 0.102 
2: 0.084 | 0.101 | 0.0005 | 0.020 
A5 0.071 | 60.154 | 0.0007 | 0.000 1 
Lj 9.053 | 0.119 | 0.0020 | 0.013 
S 9.017, 0.173 | 0.0010 | 0.013 
.81 0.0301 0,078 


0.0010 | 0.035 


The same condition accounted for the percentage of negative 
observations made during the other months of the rainy season. 
The reasons for the negative results in the observations made 
during dry seasons are perhaps the variations in nitrogen and 
other physicochemica] factors, the changes in the velocity of the 
stream at different stations, food supply, degree of shade or 
sun, ang other factors. i 

Due to the small number of breeding places examined, this 
paper is presented as a preliminary report to give an idea of 
the composition of a typical A. minimus breeding place. In 
anoiher paper more extensive data wil be presented covering 
a larger number and variety of breeding places. It is hoped 
that further study may reveal specific differences in the breed- 
ing preference of A. minimus with a view to utilizing the findings 
in Jarval control, 


SUMMARY AND CONCLUSION 


A typical breeding place of Anopheles minimus var. flavirostris 
was examined for its nitrogen content, but for comparison a 
few examinations were also made of some other breeding places. 
The results of analyses of about 170 samples of water collected 
from these breeding places show that A. minimus breeds in 
bodies of water, notably streams, with low concentrations of 
ammonia nitrogen, albuminoid nitrogen, nitrite nitrogen, and 
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nitrate nitrogen, characteristic of unpolluted natural surface 
waters. The results on chlorides, iron, and other chemicophy- 
sical factors related to anopheles breeding will be reported in 


other paper's. 
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IS VITAMIN E; THE ACCELERATING FACTOR IN THE 
FERMENTATION OF SUGAR BY PROPIONIC ACID 
ORGANISMS?! 


By V. G. Lava, R. Ross, and K. C. BLANCHARD 


That the nitrogen source exerts considerable influence. on 
sugar fermentation by propionie acid bacteria has been known 
for some time. Sherman(1) preferred milk whey to any other 
substance for his Bacterium acidi propionici d. ; and Van Niel,(2) 
working with different strains of propionic acid bacteria, found 
that yeast extraets and yeast autolysates are better media than 
“Poulene,” “Witte,” “Bacto,” and “Proteose” peptones; he 
showed that the differences in fermentation cannot be ascribed 
to differences in metabolism, buffer capacity, or nitrogen con- 
tent, and suggested that the vitamin content of the yeast extract 
might play an important part. 

Our experiments show that the factor in yeast extract re- 
spunsible for increased fermentation is heat-stable in neutral 
or very acid conditions, is carried with the lead acetate preci- 
pitate at pH 7 to 7,5, and gives a progressive potency if purified 
according to the method of Euler(3) for vitamin B5 separation. 

2 


EXPERIMENTAL 


Throughout all our experiments yeast extracts were obtained 
according to the method of Van Niel with slight modifications: 
250 g of Fleishman's eompressed yeast was triturated with 1 
liter of tap water, autoclaved with one egg white for thirty 
minutes at 122? C., filtered, and heated in an Arnold sterilizer 
for thirty minutes. In our case we added 3 ce concentrated 
hydrochloric acid (HCl) before autoclaving and, after filtering, 
further clarified the extract by adding another egg white before 
sterilizing in the Arnold. The extract obtained in this way 
was á Clear yellow liquid. 

The organism used was Bacterium acidi propionici shermanii, 
obtained from Doctor Sherman, of Cornell University. This 


*Read before the Third Philippine Science Convention February 26, 
1935. This work was undertaken in the Department of Biology, New 
York University. 
: 493 
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organism was found to behave in the same way as an identical 
strain kindly sent us by the United States Department of Agri- 
culture. Cultures were prepared of 25 cc of yeast extract con- 
taining 2 per cent of chemically pure glucose, inoculated with 
1 ee and ineubated at 30° C, for one week. Conditions of the 
highest sterility were always maintained. Unless otherwise 
stated, all flasks used in our fermentation experiments contained 
this 2 per cent glucose concentration. 

As an index of the extent of fermentation the total acidity 
in each flask, containing 150 ec solution, was determined. Du- 
cloux determinations were oecasionally made to check the con- 
propionic acid 

acetic acid 
whether bacterial contamination occurred. The pH of the me- 
dium at the time of inoculation was approximately 7 (range 
6.8 to 7.6) ; the pH was determined with the antimony electrode, 
using the formula for the saturated calomel electrode at room 
temperature, 


stancy of the ratio, and to determine indirectly 


0.005 + E. M. F. 
0.058 


In order to determine which concentration of yeast extract 
was most suitable for our needs, fermentation experiments were 
carried out using various dilutions. Table 1 shows a typical 
relationship between titration value [in ec 0.1 N sodium hydrox- 
ide (NaOH) ] after fifteen days’ incubation and various dilutions 
of yeast extract. From these values a dilution of 1 ; 3—that is, 
50 ce yeast extract in 150 cc total volume--— was selected for 
further experiments. 


pH = 


"TABLE i.— Effect of concentration of yeast extract, 


| SN | 
Sodium 
Concentration of yeast extract. pH a B hydro E 
3 ide » 


As it was fairly difficult to carry on experiments at the same 
salt concentration, the effect of salt concentration upon fermen- 
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tation was next determined. "Table 2 shows the relation between 
salt concentration, calculated in terms of salt (NaCl) percent- 
age, and titration value after fifteen days' incubation. In suc- 
ceeding experiments corrections for salt concentration were 
made according to data in Table 2. 


TABLE 2.—Fffect of salt concentration. 


[50 ce of yeast extract iu 150 cc of medium and 2 per cent glucoze.] 


TER 
Salt H (15 + b id - 
> | exact, | Ways. iium | AGE Bye 
(Naom. | 
a E ee Se s Eco ——| 
| Per cent. RENNES Per cont t 
z NES -| 0.0 4. i| p $' 100,0 | 
Di: eiscecliclic Skrald ar -| 913 4.1 478 | 100.0 
A NoD | 0.47 4.1 45.8 94.7 | 
IN | 0.93 4.2 43.3 90.4 
p SELE E 1,33 4.3 42.1 83.4 | 
A IEE | 0.0 4.2 62.2| 100,0 | 
ana inanan RnS naa] 2.0 42 | 482] zaad 
Wott a Senda MEM kat on bd | : : i 


For experiments in which complete fermentation is neces- 
sary, it is important that the time-titration value curve be first 
determined. Table 3 shows this relation. It is evident from 


TABLE 3.—Relation between titration value and time of fermentation, 


H Titration 
pH after | value 0.1 
"Time (days). ferment- $ N eodium 


ation. E n proxida 


these data that three weeks are sufficient for maximum fermen- 
tation. In ali the succeeding experiments recorded, unless 
otherwise stated, three weeks is the incubation period, 


EFFECT OF HEATING YEAST EXTRACTS AT DIFFERENT PH'S ON 
FERMENTATION 


Portions consisting of 50 cc of yeast extract at pH 5.1 were 
treated with various amounts of hydrochloric acid (HCl) and 
sodium hydroxide (NaOH), made up to 100 cc and autoclaved 
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for thirty-five minutes, at 122°C. The pH in each flask was 
then adjusted to 7.1 and the flasks were heated in an Arnold 
sterilizer for twenty-five minutes, the pH again adjusted to 
7.1, and the solutions made up to 150 cc after the addition of 
8 g of glucose, The flasks were given a final sterilization in 
the Arnold, cooled overnight, and inoculated. Table 4 shows 


TABLE 4.—E]ffect of hydrolysis of yeast extract of different pEH'a on the ti- 
tration valuc. 


| 

7 Acidity * 

0.2 N sodium hy- Titra- corroct- ! 

drozide (NaOH) or |pH after} 0.2 N NaOH or H (15 tion Salt ed for | HP 

hydrachlaric acid | mto- 101 to make to y ) value ce| conenn- salt ! JTAG. 
(HC) added be | caving. pH 7.1. “aye. | 0 N | tration. i : 


3 coneen- 
fore autoclaving. NaOH. tration. 


ee. | cc, ¡ Per cent.| Per cent. 
20.0 (HCD..,.... .2 | 22.5 (NaOID....... 4.0 66.3 | 0,17 
0.0 (NaOH)... . 2.5 (NuOH).. ..... 4.0 60.3 i 0.03 
1.0 (NaOH) 2.4 (NaOH)....... 4.0 61.5 i 0.03 
2.0 (NaOH) 14 (NaOH)... 4.0 66.9 0.03 
3.0 (NaOH)... 1.1 (NaOH). 4.9 62.4 | 0.02 i 
4.0 (NaOH)... | 0.1 (NaOH). 4.0 63.3 0.03 | 
5.0 (NaQH}),, 0.8 (ITC)... 1 4.0 63.3! 0.04! 
6.0 (NaOH) 1.5 (HCN... 4.0 62.1 0.04 | 
8.5 (NaQH)., 3.4 (HOLD. 4.1 62.1j 0.06 | 
45.0 (NaOH) 37.2 (HCD. 4.3 54.3 | 0.32 
| esa (Nz2OH) 81.5 N(H3500) --..- 1.0 0.0 | 1.36 


the effect of hydrolysis of yeast extract at different pH’s on the 
titration value. It is evident from these figures that heating 
at a low pH maintains a high titration value, this value becoming 
lower near pH 4, increasing again to its maximum at pH 6.5, 
and gradually decreasing with increasing pH, till near pH 12.6 
it decreases suddenly, and finally becomes zero at pH 13.3. 


POTENCY OF FRACTIONS FROM LEAD ACETATE PRECIPITATION 


Unfortunately data in the literature are conflicting regarding 
the effect of heat at different pH’s on the stability of various 
water-soluble accessory food factors in yeast, and no very definite 
conclusions can be drawn from our results above as to what 
group our fermentation factor belongs in. However, the method 
that we used for the separation of different vitamin B fractions 
from yeast extract gives a qualitative idea as to where this 
factor is found most concentrated. It has been shown(4) that 
lead acetate at pH 7 precipitates most of the vitamin B; from 
the rest of the water-soluble factors in the filtrate. Treatment 
of this filtrate with Hopkins’s mercuric sulphate (HgSO,) re- 
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agent precipitates most of vitamins B, and B,, leaving a filtrate 
that when treated with activated charcoal at pH 7 yields an 
adsorbate, which on further treatment with dilute hydrochloric 
acid (HCl) yields the X factor and on Subsequent treatment 
of the charcoal with 50 per cent acid alcohol yields the Y factor. 

In our experiments yeast extract was treated with neutral 
lead acetate, adjusted to pH 7 to 7.5 with sodium hydroxide 
(NaOH), and filtered. The filtrate was freed of lead by pre- 
cipitating with sulphuric acid (H.SO,) and filtering, and the 
resulting filtrate was adjusted to 0.1 N acidity with saturated 
barium hydroxide [Ba(OH).]. This was filtered and yielded 
solution IJ. The precipitate of the lead acetate treatment was 
suspended in water and also treated with sulphuric acid 
(H580,) and filtered, and the acidity of the resulting filtrate 
was adjusted to 0.1 N with barium hydroxide [Ba(OH);] and 
filtered. The resulting filtrate is solution III. Throughout the 
processes as little heat as was compatible with the clearness 
of the solutions was administered. 

As in preliminary experiments, we found that magnesium 
and phosphate jons increased fermentation; these were added 
in the form of potassium hydrogen phosphate (K,HPO,) (0.1 ` 
per cent) and magnesium sulphate (MgSO,7H.O) (0.05 per 
cent). These concentrations were found by Pett and Wynne(5) 
to be the optimum concentrations for maximum fermentation 
of hesose phosphate and glycero-phosphate esters by dried 
Bacterium acidi propionici jensenii Van Niel. Table 5 shows 
the fermentation value for yeast extract, lead acetate filtrate, 
and lead acetate precipitate, separately and when mixed together, 
with and without Mg or PO, ions or with both. All these solu- 
tions were first adjusted to pH 7, sterilized, and readjusted 
to pH 7 before the addition of glucose and final sterilization. 

The original tota! nitrogen content was determined in each 
solution by the Kjeldah! method to serve as a basis for deter- 
mining the poteney of each fraction. The data show that for 
the same amount of nitrogen the lead acetate precipitate (solu- 
tion III) yields à more potent fraction than the lead acetate 
filtrate (solution II) and that the original yeast extract gave 
fermentation values between these two. 

The difference in fermentation value cannot be due to dif- 
ferences in physiological activity of the organism nor to the 
general method of procedure, because duplicate fermentation 


498 The Philippine Journal of Science 1536 


TABLE 5.—Fermentation values with yeast extract (solution I ), lead. acet- 
ate [Pb(Ac);] precipitate (solution 111), and lead acctatc [Pb (Ac).] 
filtrate (solution FF). 


Titration val- 


i 
¡ Titration val- | Compa | ye ealeulnied 


Solution. Tona added. | uc ce ie i N Tatro to same N 
in 150 ce total rolume. ! i 1 
P alius 5 0.120 (G1.2169.6 
Do-.--.-..::2:2222.222l 0 0,120 70.0 
DOS A ——— 3 Es 5 0.120 68.5 
po... | Mg I04...,.- .B 0.120 (79,6) 82.8 
50 ce solution IT. i Nane. ....... 33.8 | 0.078 49 5 
Dac c- dus | PO... ).5: 0,078 85 0 
199... Site. women) ae Deel MEE: rore m 33.5 0.078 51,0 | 
Den iaa Mg Pah. .---- 50,0 0.078 76.5 
.5 0.046 (93.6: 94.5 | 
.0 Iowa 138.0 | 
a 0.046 98 & 
0 0.046 150.0 | 
0 | 0.198 62.6 | 
5,5 i 0.158 70.0 
Oo: 60.198 65 5 
4.0 0.198 75.0 
0.166 93,0 


values, in cases where they were taken, checked. Neither can 
these differences in fermentation value be due to possible pre- 
cipitation of nitrogenous substances, since in some cases where 
heavy precipitates occurred after sterilization, fermentation 
values were very high; while in those cases where no precipi- 
tation occurred fermentation values were low. A more valid 
critieism would be that most of the gums having been included 
in the lead acetate precipitaie might have been dissolved on 
treatment with sulphuric acid (H.SO,). The lead acetate pre- 
cipitate fraction showed a reducing sugar content equivalent 
to 0.1 per cent, while the lead acetate filtrate gave 0.03 per cent 
glucose. Such small differences in glucose content over and 
above the original concentration of 2 per cent substrate cannot 
produce such considerable differences in fermentation value 
observed, especially in view of the fact that not all the original 
2 per cent glucose is utilized even in those cases where maximum 
fermentation values are obtained. In Table 6, where fermenta- 
tion value is determined from different original concentrations 
of sugar substrate, it can be seen that any small addition of 


sugar above 2 per cent has a negligible effect upon the fermen- 
tation value. 


68, 4 Lava et aL: Vitamin B. 499 


TABLE 6.— Relation between titration value and original glucose 
concentration, 


(50 cc yeast extract adjusted to pH 7.1 hefore addition of glucose, H.O, and final sterilization.) 


Glucese added. Titration value, 


Per cont. ce 0,1 N sodium 


hydroxide ¿Na OH). 


0.0 15 
2.0 60.0 
5.0 69.0 
8.0 78.8 
15.0 16.5 


Attention is called to the inereasing effect of magnesium ion, 
of phosphate ion, and of a mixture of both on fermentation. 


CONCENTRATION OF THE FERMENTATION FACTOR ACCORDING TO 
VITAMIN Bs METHOD OF SEPARATION 


Since the lead acetate separation shows that the potent sub- 
stance is in its more concentrated form in the vitamin B, frac- 
tion, our next step was further to purify this fraction by the 
method of Euler(3) for vitamin Bs separation. 

The clear brownish solution IIT, obtained from the lead acetate 
precipitate, was treated with 15 per cent phosphotungstic acid 
dissolved in 5 per cent sulphurie acid (H;80,) until precipita- 
tion was complete, and filtered. The amber-colored filtrate re- 
sulting from this is solution IV. In order to test the cffieiency 
of removing the excess phosphotungstie acid, solution IV was 
divided’ into two portions. One portion was repeatedly shaken 
with iso-amyl alcohol until further extraction gave no test with 
zinc powder and concentrated hydrochloric acid (HCD) for the 
presence of phosphotungstic acid. The iso-amyl alcoho! was 
then extracted with ether and the solution rid of ether by eva- 
poration, The resulting solution, IV-b, was a bright clear 
yellow liquid. The other portion of solution IV was treated 
with a hot saturated solution of barium hydroxide [Ba (OH); 
until definitely alkaline to litmus, and filtered. The resulting 
filtrate was a clear yellow solution (solution IV-a}. Both solu- 
tions were then adjusted with sulphuric acid (HsSO4) to 0.1 N 
acidity, filtered, and portions of the filtrate used for experiments. 
As the higher potency of the fermentation factor was found 
in solution IV-b, as shown in Table 7, only this fraetion was 
used in further purifications. Solution IV-b was then treated 
with 50 per cent silver nitrate (AgNO,) to excess and filtered. 
The resulting filtrate was then carefully neutralized with sodium 
hydroxide (NaOH) and filtered. The resulting filtrate (solu- 
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TABLE 5.—F'ermentation values with yeast extract (solution I), lead acet- 
ate [Pb{Ac).] precipitate (solution HIT), and lead acetate [Pb(Ac):] 
filtrate (solution II). 


Titration val- 
ue calculated 


Titration val- | Compa- 


Solution. | Jonsadded. | ue EM ave to same N 
NN — ER | | 
extract tn 150 es lokit role, i 
i eus Ma E NOSE Nene... .......| (61.2) 59.5 0.120 | (61,23 69.6 
Do.. 0.0 0.120 | 70.0 
Do. 08 6 0.120 | 68.8 
i: E —— så (79.6782.5 5 0.120 j (70 6) R2.5 
: 32.54 9.078 | 45.5 
Fun 55.8! 0.078] 85.0 
S ease eee 23.5 9.078 ; 51,0 
: 50.0 0.078 76.5 
solution BE i (36.2) 36.5 0.046 | (931,8) 04,5 
53.0 0.046 138,0 | 
38.0 0.046 88.5 | 
B.O f — 0.046 | 150.0 | 
103.0 0,198 52.6 
z 0,198 70.0 
108,0 0,198 65.5 
remo] Mat PO 124.0 0.198 75.0 
$0 ec solution E 50 co solution IT. lo 129.0 | o. 0 


values, in cases where they were taken, checked. Neither can 
these differences in fermentation value be due to possible pre- 
cipitation of nitrogenous substances, since in some cases where 
heavy precipitates occurred after sterilization, fermentation 
values were very high; while in those cases where no precipi- 
tation occurred fermentation values were low. A more valid 
criticism would be that most of the gums having been included 
in the lead acetate precipitate might have been dissolved on 
treatment with sulphuric acid (H280,4). The lead acetate pre- 
cipitate fraction showed a redueing sugar content equivalent 
to 0.1 per cent, while the lead acetate filtrate gave 0.03 per cent 
glucose. Such small differences in glucose content over and 
above the original concentration of 2 per cent substrate cannot 
produce such considerable differences in fermentation value 
observed, especially in view of the fact that not all the original 
2 per cent glucose is utilized even in those cases where maximum 
fermentation values are obtained. In Table 6, where fermenta- 
tion value is determined from different original concentrations 
of sugar substrate, it can be seen that any small addition of 


sugar above 2 per cent has a negligible effect upon the fermen- 
tation value, 
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TABLE 6.—Relation between titration value and original glucose 
concentration, 


[60 ce yeust extract adjusted to pH 7.1 before addition of glucose, H.O, and final sterilization, } 


Glucose added. Titration valge. 
Per cent. ec 0,1 N sodium 
hydroxide (Na OH). 
0.0 1.5 
2.0 60,0 
5.0 68.0 
8.0 73.5 
15.0 76.5 


Attention is called to the inereasing effect of magnesium ion, 
of phosphate ion, and of a mixture of both on fermentation. 


CONCENTRATION OF THE FERMENTATION FACTOR ACCORDING TO 
VITAMIN B; METHOD OF SEPARATION 


Since the lead acetate separation shows that the potent sub- 
stance is in its more concentrated form in the vitamin B, frac- 
tion, our next step was further to purify this fraction by the 
method of Euler(3) for vitamin Ba separation. 

The clear brownish solution ITI, obtained from the lead acetate 
precipitate, was treated with 15 per cent phosphotungstic acid 
dissolved in 5 per cent sulphuric acid (H2S0,) until precipita- 
tion was complete, and filtered. The amber-colored filtrate re- 
sulting from this is solution IV. In order to test the efficiency 
of removing the excess phosphotungstie acid, solution IV was 
divided” inte two portions. One portion was repeatedly shaken 
with iso-amyl aleohol until further extraction gave no test with 
zinc powder and concentrated hydrochloric acid (HCl) for the 
presence of phosphotungstie acid. The iso-amyl aleohol was 
then extracted with ether and the solution rid of ether by eva- 
poration, The resulting solution, IV-b, was a bright clear 
yellow liquid. The other portion of solution IV was treated 
with a hot saturated solution of barium hydroxide [Ba(OH)4] 
until definitely alkaline to litmus, and filtered. The resulting 
filtrate was a clear yellow solution (solution IV-a). Both solu- 
tions were then adjusted with sulphuric acid (H.SO,) to 0.1 N 
acidity, filtered, and portions of the filtrate used for experiments, 
As the higher potency of the fermentation factor was found 
in solution IV-b, as shown in Table 7, only this fraction was 
used in further purifieations. Solution IV-b was then treated 
with 50 per cent silver nitrate (AgNOz) to excess and filtered. 
The resulting filtrate was then carefully neutralized with sodium 
hydroxide (NaOH) and filtered. The resulting filtrate (solu- 
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tion VI) was colorless, but darkened on standing. The preci- 
pitate from this neutralization, on treatment with dilute hydro- 
ehloric acid (HCl) and filtering, yielded a filtrate (solution 
VII) that was clear, yellowish red, and highly fluorescent. 
Table 7 gives the fermentation value of the various fractions of 
purified yeast extract after adjusting the pH to 8 to 8.5. In 
all cases where yeast extract is used 50 cc were taken. This 
is true of all other fractions with the exception of solution VII, 
where 25 ce were used. The duration of fermentation was three 


TABLE 7.—Relution between titration value and N content of various vita- 
min B. purified fractions. 


' | Corrocted 
| 3 | y Tihralion titration 
| pan y Soo | "UE 
i Fraction used. | yal cr ah i content i NE eM lar 20 205 | 
| | l RN i per eont. 
Siolutige A | 187.585.6 | 0.139 | 85,6 | 88.6 | 
Solution I + Mg + PO« - 192.5 0:2199 102.6 | Amt 
Solution Il. _...-...----------- seg 46.5 | 9.073 | 18.4 ¢ 92.0 | 
Solution IEI__....------------------ | 61.9 0.074 | 57.8 127.0 
| Phosphotunistic acid precipitate. ----- 15,0 ; 9.086 | 19.2 41.0 
|] Phosphotungatic acid precipitate + | 116.0 | 0,225 117.4 72 5 
solution I. i | e; 
Phosphotungatie acid precipilate -H 122.4 | 0.225 123.6 76.0 
| solution I + Mg -i POs. à 
Solution JY-b........-.---.-..-. Er 47.5 0.033 48.4 204.0 
Solution IV-b + soletion 1.........- 101.0 0.172 103,0 : 83.0 
Solution T¥-b + solution I + Mg ' 122.0 0.172 | 124.4| .. 101.0 
PO. : i ' 
Solution IV-2. canon i 30.0 0.039 | 30.6 | 108.0 
Solution JV-a + solution L........-- ¡ 138.0 0.178 140.7 108.0 
| Solution IV-a + solution I | Mg + | 147.0 0.178 | 150.0 115.0 
POL- | i 
| Acid AgNO: precipitate.. ooo... 9.0 0.011 9.2 116.0 
Acid AgNO: precipitate + solution I.. ST. | 0.150 8D,4 f3.0 ^ 
Solution YI.........,--..-. c1 2. Ll 21.4 0.011 ; 21.4 Jós.0 i 
Solution VI -+ solution Y... 22. 2.22- 105.6 0.150 | 105.6! 98.0 | 
Solution VII. -...-.--.------------- i 6,3 | 0.003 | 6.3; 350.0 ; 
Solution VII + solution I... ...... | STB i 0.144 20.5 Bo > 
Solution VIT 4 solution T+ Mp 4 VO 112.0 | 0.144 116.3 114 0 i 


Table 5, and further shows that those successive fractions 
proved to contain vitamin B» by rat tests are also the fractions 
which yield high fermentation values. 

There is the possibility, however, that in the successive puri- 
fications of the yeast extract for vitamin B;, certain amino acids 
favorable to the growth of the organisms are carried along with 
the vitamin, and due to their presence the titration values for 
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the purified fractions are increased. If this were true it would 
partly explain why the titration values (when ealeulated to the 
same nitrogen content) are almost the same as for those of 
yeast extract alone, without the purified extract. 

On the other hand, the plotting of Van Niel's figures, showing 
the relation between titration values and nitrogen content for 
yeast autolysate and for peptone, and our figures for yeast ex- 

tract (Table 10), show that while for peptone the titration value- 

nitrogen curve is linear for a wide range of nitrogen starting 
from zero, in the case of the yeast autolysate, the titration value 
inereases suddenly with increasing nitrogen content and soon 
becomes a symptotic; our figures for yeast extract corresponding 
to a position between these two curves. These figures, then, 
would tend to show that the reason for no definitely increased 
titration values (calculated to the same N content), when our 
purified fraction was mixed with the original extract may be 
the fairly low concentration of the fermentation factor present 
in the purified extract as compared with the original yeast 
extract. 

In order to settle this point, the amount of purified extract 
(solution VII) was varied, while the amount of original yeast 
extract was kept constant. Table 8 shows the effect of the 
concentration of solution VII on the titration value of the original 


TABLE 8.—E fect of varying concentrations of solution VII with some con- 


» centration of solution I on titration value. 
| GE NE 
RT Titration itration 
Sotution ME valio cor- | valeo differs | Compa- | HP 
Solution I. SII drys) ce g.1| Trete for enro per cu f rative N Hag 
F 2 salt paren: solution H content, 
| N NaOH. tration, i user, i | 
| j | 
IA — ERN i >> ——-- i LLL... 
13 
t re, I ec ^ | 
| 25 | 0 31.5 | Msi. ses 9.179 | 1:1,7 
! 25 | 6 37.4 3741 0.48 : 9.A9T AA 
| 25 10 | 58.8 57.9 2.34 1 i MAI i 
25 | 23 | 85.4 89,71 2.21 0.287 1:2.2 
| 25. 30 83.4 88.4 | 1.80 1.272 T | 
: o: 25 | 22.2 A hs. 0.078 (e | 
i ——— —— - — —— ——— sen u— —- -. 


^ Nery little volatile ncida, 


yeast extract. As is shown in column 5 when only 6 cc of solu- 
tion VIE are used, the effect on the increase of titration value 
js 0.48 ec per 1 ce of solution VII. When 10 cc of solution 
VII are used, the titration value is increased to 2.34. When 
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25 cc are used, there is a slight decrease to 2.21, and when 30 ce 
are used there is a decrease to 1.80. If this change was simply 
due to the independent action of the organism on only the solu- 
tion VII, the net increase per cubic centimeter of solution 


VII should be = or about 1. When it is remembered that the 
concentration of the purified extract (solution VII) used in Table 
7 is approximately only one-half of the concentration used in 
Table 8, which gave 0.48, it is clear why the effect of this ex- 
tract in Table 7 was not so noticeable, Hence, it may be con- 
cluded that the effect of the purifled extract is of enzymic nature 
and is shown very markedly only at certain high concentrations 
when mixed with the original yeast extract. 

In this connection it may be pointed out that this purified 
extraet (solution VII) seems to have the effect of inducing 
growth at a much earlier period. In the original yeast extract 
plus solution VII, growth subsides at the end of seven days, 
while in yeast extract alone the organisms remain alive even 
at the end of thirty days. 

Another proof of the enzymic nature of solution VII may be 
obtained from the following experiment: An artificial medium 
was prepared containing in 800 ce the following: i 


g 


D-glutamie acid 1.0 
Arginine hydrochloride 0.5 - 
Potassium hydrogen sulphate (K;HPO;) . LY 
Sodium chloride (NaCl) 1.8 
Magnesium sulphate (MgSO.) 1.09 
Calcium chloride (CaCl;) 1,08 
Dextrose 6.0 


The amino acids used were found to be present in fairly large 
quantities (in protein form) in eow's milk(6) and in yeast.(7) 
Fifty ec of this artificial medium were diluted to 150 ce in the 
usual way and used as a control. To another flask prepared in 
the.same way 25 ce of solution VII were added and the solution 
diluted to 150 cc. After inoculation the flasks were incubated 
for thirty days. Table 9 shows the result of this experiment. 
It shows conclusively that while an artificial medium contain- 
ing arginine and glutamie acid gave no growth or very little 
growth with propionic acid bacteria; when solution VII was ad- 
ded to the artificial! media, propionic acid was formed and the ti- 
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TABLE 9.—fucubation of artificial medium and solution VI. 


i Titration 
Modia used. value (30 Remarks. 
daye). 
Artificial (AD... 
Al + solution VII 
Solution VIE 0 cc 


4.2 | No odor of HP. 
29,0 | Distinet odor of HP, HAc, 
6.3 | Do. 


TABLE 10.—Relation between titrate V and per cent M of scveral media. 


Yan Niel, , | 
— = oe ae =4 Es Our yeast extract. 
T'eptone media, | Yeast autolysate, 1 
— eon em X samo | a, hole n '- 
Titration Titration a Titration 
Per cent N, | value, Per cent N. value. Por ernt N, value. 
i 0,9 11.2 0.5 
0.32 8.0 0.18 
0.08 2.3 0,09 
0.016 0,7 0,02 


tration value was much greater than if solution VII alone were 
present as a medium. 


4 CONCLUSION 


While it has been shown that the potent substance responsible 
for increased fermentation of sugar by propionie acid bacteria 
is in the vitamin B; fraction, it cannot be proved at this stage 
of our work that vitamin B; itself is the potent substance. 
Ellinger and Koschara(8) have shown that water-soluble animal 
pigments (lyochromes), which they prepared from milk whey, 
contained vitamin B; Kuhn, György, and Wagner-Jauregg(9) 
have also demonstrated the presence of vitamin B, in their pre- 
paration of lactoflavins from milk whey, which they obtained 
by adsorption on fuller’s earth in acid solution and elution of 
the adsorbate with a mixture of pyridin, methyl aleohol, and 
water; and Stern(10) has demonstrated that these flavins func- 
tion as oxidation-reduction enzymes. Whether our fermenta- 
tion factor is a flavin or vitamin B, or a mixture of these, and 
whether Jactoflavin and vitamin B, are identical, remain to he 
proved. 
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INDEX OF TEXTURE AND CLASSIFICATION OF 
PHILIPPINE SOILS 


By M. M, ALICANTE and D. Z, FoseELi 
Of the Bureau of Science, Manila 


INTRODUCTION 


Ai present there are no accepted standard physical specifica- 
tions for soils except the results of mechanical analysis. The 
physical properties of soils, as determined by mechanical ana- 
lysis, have been used for years by the United States Bureau of 
Chemistry and Soils for the classification and mapping of soils 
of the United States, 

As it is rather tedious to make a mechanical analysis, it would 
be very desirable to have some simpler method for acquiring 
the data necessary for soil classification. : 

Hardy has suggested a method whereby the moisture content 
of Soils at the sticky point and also a fifth of the sand content 
can be represented by one value. This is called the index of 
texture and is expressed as follows: 


Index of texture — Moisture at sticky point — Per cent of sand, 


o — LT = M, g. p — Fer cent sand, 


A description of soils according to Hardy's texture index is 
given below, 


"Texture index, Type of soil. 
10 to 25 Sand, 
25 to 40 Sandy loam. 
40 to 50 Silt loam or loam. 
50 to 55 Clay loam. 
55 to 60 Ileavy clay. 


The texture index, which can he readily obtained, has been 
considered as a possible standard for the classification of soils, 
In order to test the accuracy of this suggested standard it would 
seem desirable to investigate a number of soils and obtam ex- 
perimental data on the texture index and the mechanical analysis, 
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The investigation was undertaken to ascertain the accuracy 
of the texture index for classifying Philippine soils and also 
to determine what limitations it may have. 

EXPERIMENTAL PROCEDURE 

The materials used in this investigation consisted of thirty- 
eight samples of soils that were obtained from nine different 
excavations. Samples 1 to 10 came from Tagaytay Ridge, Ca- 
vite. The remaining samples were from Tuguegarao, Cagayan, 
a tobacco region. Both of these localities are in Luzon. A 
deseription of each soil sample is.given in Table 1. 

The mechanical analyses of these soils were made in accordance 
with the method of Olmstead, Alexander, and Middleton. For 
the determination of the texture index the procedure of Hardy 
was followed. 

Data for the mechanical analyses are given in Table 2. In 
recording these results the sand separate was roported as tofal 
sand of the sample. As shown by the data the samples of soil 
selected for this work consisted of various textural types from 
coarse sandy loam to heavy clay and adobe clay. In the Tagay- 
tay sandy loam type the surface soil is sandy loam, the subsoil 
is loam to clay loam, and the substratum is clay to adobe clay. 
Soils from Tuguegarao vary in textural grades from silty loam 
to silty clay. 

In Table 3 are given the index of texture and the clay-sand 
ratio l clay 


| for the various soils examined. 


san 

The soil samples were separated into three groups in accord- 
ance with the index of texture. Group 1 (Table 4) consisted of 
soils that had a texture index below 36, the soils in group 2 
(Table 5) had a texture index of 36 to 50, and those in group 3 
(Table 6) a texture index above 50. 

In comparing the data recorded in Tables 4, 5, and 6 with the 
descriptions of the soils given in Table 1 and the mechanical an- 
alyses in Table 2 we find the following: 


Soil kroup. Texture index. | Type of noil. 
I [Below AA 222-222 | Mostly sand, sandy, or silty loum. ; 
2 ! 35 to 50... --. ese] Uncertain. 
3 i Above. occ Clay loam or heavy ctas. 
ir —— SAG A is 


i The soils in group 1 (Table 4) are all mostly sand, sandy, or 
silty loam. Those in group 3 (Table 6) are all clay loam or 
heavy clay. 
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Classification according to the texture index is uncertain for 
those soils included in group 2 (Table 5). For instance, sample 
5 (Table 5) had an index of 44.8 and sample 16 an index of 44,9. 
The index was about the same for these two samples, but the 
mechanical analyses (Table 2) gave quite different results, as 
shown below: 


Sample 5, Sample 16. 
E Per cent. Per cent. 
Sand i 48.9 20.8 
Silt 22.3 35.2 
Clay 28.8 44.0 


Sample 5 was & rather sandy soil, whereas sample 16 con- 
tained much less sand and considerably more clay than sample 
5. This and similar examples illustrate the general trend of 
the results obtained for the soils in group 2 (Table 5). 

Our data show that the texture index may, in general, be 
used for classifying Philippine soils that have a texture index 
below 36 or above 50. Between these limits the texture index 
is not a reliable criterion for classifying soils. 

Classification of Philippine soils into different types in accord- 
ance with the texture index is quite different from the classifica- 
tion suggested by Hardy. Apparently the index of texture hag 
only a limited application for Philippine soils. 


SUMMARY 


Thirty-eight samples of soils obtained from nine different 
localities were investigated. 

For each of these soil samples a mechanical analysis was made, 
the index of texture determined, and the clay-sand ratio cal. 
culated, 

The soil samples were separated into three groups according 
to the index of texture. Group 1 contained soils that had a 
texture index below 36, the soils in group 2 had an index of 
36 to 50, and those in group 3 an index above 50. 

From the results we have obtained it would appear that the 
soils in group 1 (texture index below 36) may be classified as 
mostly sand, sandy, or silty loam. 

The soils in group 3 (index above 50) may be classified as 
clay loam or heavy clay. 

Group 2 (index 36 to 50) contained soils that could not he 
classified exactly according to the texture index. 

Apparently the index of texture has only a limited application 
for the classification of Philippine soils. 
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Classification of Philippine soils into different types in accord- 
ance with the texture index is quite different from the elassifica- 


tion suggested by Hardy. 
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TABLE l.— Descriptions of the soil samples. 


| ——  - — —. 
Sample pri H Morphological description, 
| cm. 
1 0.24 | Very dark brown to nearly black, granular, and friable sandy loam. 
2 | 24-60 | Very dark brown to nearly black, granular, and friable toam to elay loam. 
| 3 60-100 | Light reddish brown elay loam to clay; sticky when moist but friable 
F when dry. - z 
| 4 100-120 | Yellowish brown adobe clay; adobe rock parent material of the auhsail, 
5 0-15 | Very dark brown to nearly black, loose, 2nd granular sandy luam, 
6 15-60 | Light reddish brown elay oam; sticky when moist but friable when dry. 
7 60-110 | Yellowish brown adghe clay. 
8 0-10 | Dark brawn to nearly black, coarse, pranutar, and loose and friable sandy 
loam. 
9 10-60 | Dark brown loam to clay toam; granular and slightly friable. 
10 60-180 | J.ight rertdish brown elay lonm to clay: heavy and sticky. 
11 0-11 | Grayish brown, loose and structureless silt loam. 
12 11-15 Loose and pranular aitt loar; mottled brown, Yellow, and gray. 
18 | 15-20 | Dark grayish brown, hard and brittle, heavy gilt loam, mottled yellow 
, : ; and gray. 
14 í 20-33 | Dark grayish brown, brittle silty laam, 
15 | 33-50 ; Tard and brittle silty clay loam; mottted yellow, brown, and purplish 
| gray. 
16 80-89 | Mottler purplish brown and yellowish brown, brittle siltioam. 
17 80 192 | Mottled prurptish brown and yellowish brown, friable silt loam. 
18 102-120 | Mottled purplish gray and yellowish brown, si lty loam. 
19 13-26 | Dark brown, brittle silty clay with yellowish brown speeks, 
20 26-58 | Dark brawn, stiff clay ocsiizy clay with yellowish brown streaky, 
E 21 58-63 | Dark brownish gray, friable und granular itty clay losm. 
22! 63-100 | Mottled gray anit yellowish brown, ailty clay; partially decomposed. 
23 | 0-30 | Dark brown, friubte rili loam, 
24 | 30-43 | Chacolate-brown with purplish tinge, friablu silt loam, heavier than No. 
1 23. 
25: 43-60 | Light ehocolate-brown wilh yellowish brown mottlings; eiit loam to silly 
| elay loam, 
26 | 60-80 | Light brown with yellowish brown mo‘tlings, slightly friable, sity clay 
š loam, 
27 ! 80-100 | Lizht chocotate-brown with yellowish brown trottlings; silt ioam to silty 
| clay loam but light in texture. Á 
28 ! 10.80 | Dark brown to light brown, massive and compact clay loam, 
29; 20-50 | Light brown, granular, and slight friabie clay with yellowish brown con- 
| erctions, 
30 | 506-100 [ Grayish brown, nearly compact silt loam, 
$1 | 0-24 Do. 
32 | 24-49 ; Light yellowish brown, nearly compact silt loam, 
33 49-30 | Light yellowish brown, compact silt loan. 
34 | 70-105 | Yellowish brown, compaci and fine, gtanutar silt Inum. i 
33 0 18 : Gray, loose and granular, silty loam. 
36 | 18 28 | Grayish brown, loose and granular loan. 
aT | 28-48 | Yellowish brown, granular and nearly compact loam, 


38 18-90 | Yellowish bros" granular loam, grading into fine santy loam, 
¡q —— — 


——— | 
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TABLE 2,—The mechanical analyses of soil samples. 


Silt, and, Silt, Clay, 
0.05 to 2100.05] 0.05to | .005 to 
0.005 mm. mm. 0,905 jai 0.0 mm, 
Per cent, Per cent. | Pur cent. | Per cent. 
21.3 26.2 | 21,9 51.9 
: 28.5 25.5 | 22.3 51.2 
ass | 21,8 41.1} 15.6 43.3 
35.6 15.7 13.8 60.2 | 386.8 
48.9 | 22.8 11.7 | ase | 29.7 
28.3 7.2 11.1: 35.0 53.9 
ml 29.9 i 140; 43.3 42.1 
41.9} — 26.6 SN aras 26.9 | 12.7 | 30.4 
i$: 355| BARS 31.0 29.3 39.6 
15.0 33.5 31.5 | 29... .... 21.2 37.1 41.3 
17.8 46,4 15.8 || 30.......--) 17.6 31.7 50.5 
17.6 42.2 o. || i 464 zos| 228 | 
14.1 44.7 1.2 | 43.1 23,0 28.9 j 
18,6 | 25,6! 2.8 j 3 53.3 26.8 19.9 
14.5! alij 4.8 ni 43.2 34,7 22.1 
20.8 35.2 40 j 49.0 | 32 4 18.F 
31.5 24.9 | 42.2 | 28.3 29.4 
40.7 22.9 | 42 7 2.5 33,8 
27.6 | 21.6 | 50.8 | 38.. 48.0 21.1 | 31.2 


TABLE 3.—Clay-sand, ratio E 
send 


=} and index of texture. 


I 
Ratio, | Ratio. 
z Index of | In 

Sample No. Im texture. | Sample No. | DE enel 
0.52 | 1.98 |* 50.6 
1.86 1.93 50.0 
2 06 1,05 42.2 
1.33 266] 43.2 | 
0.68 3.99) 47.1 | 
1.57 aaaf 49.2 | 
1.21 3.05 46.6 
9.74 1.13 | 41.4 
4.42 4 1.27 | 36.4 
3.43 1.9! 40.0 
401 asri 625 | 
2.28 | 0,49 |. 31.7 | 
2.923 anaf ase i 
2.30 , 0.35 $0.3 j 
3.01 0.51 22.7 
2.12 | 0.37 30.4 
0.88 | 0.69 32.8 
9,64 | 0.77 32.3 | 
1.54 | 0.68 | 30,4 | 
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TABLE 4.—Soils having a texture index below 36.9 


[Group 1.) 
Em | a — .— —À — d —— ] 
tatio, ; Tatio, | 
ilay — 5 Index of | ampi ci: Index of 
sund. j ture. | ample No. E texture. 
0.51 : 32.7 
0.97, 304 | 
0.69 32,8 
0.77 32.3 
Pr = i lll lsncxd 


«Those oila may p Classified according tu the texture index as mostly sand, sandy, or 
silly lozm, 


TABLE 5.—Soils having a texture index of 36 to 50. 


[Group 2.] 


 _ _ _— —. 
| i 


Index of 
feature. 


Index of 


ul 
Sample Nu. texture. 


50,0 | 
42 2 

43.2 
47,1 
40.2 
16,6 | 
41,4 
d6.4 


d E 40.9 


. Classification of these soils according to the texture index is uncertain. 


f obo Q lcs 
Bene A (1 42 
t 


ES 


m m o NA 


e 


TABLE 6.—Soils having a texture index above 50a 


[Group 3.] 


¡— 


Ratio, 


m 
EN Ratio, | 
> - 2 = N H E . x 
Sample No. Shy Indèx af : Sample No. i Ime. i bud 
— — — A PA Pop Were edu 
tae | 4.42 75.7 | 
2.06 349! — 748 : 
1.33 | 198| soc i 
LST, 2.88 62.6 | 
1.21 | 


E These sois may be claasificd according (o the texture index or clay loam or heavy clay. 


OBSERVATIONS ON THE LIFE CYCLE OF GNATHOS- 
TOMA SPINIGERUM ? 


By CANDIDO M. AFRICA, PEDRO G. REFUERZO, and EUSEBIO Y, GARCIA 


Of the School of Hygicne and Public Health, University af the Philippines 
Manita 


TUREE PLATES 
INTRODUCTION 


Human gnathostomiasis is unknown in the Philippines, al- 
though Grathostoma spinigerum Owen has been observed fre- 
quently in the stomach of eats in this country ( Tubangui, 1925). 
In Siam gnathostome infestation is not uncommon in man, as 
indicated by the five reported cases from that country (Levinsen, 
1889; Leiper, 1909; Robert, 1922) and the seven new cases col- 
lected by Prommas and Daengsvang (1933) during a period of 
two years. This infestation has also been reported in man once 
from the Federated Malay States (Samy, 1918), thrice from 
China (Tamura, 1921; Morishita and Faust, 1925), once from 
Japan (Morishita, 1924) and twice from India (Maplestone, 
1929; Datla and Maplesione, 1930}, Curiously enough all the 
worms collected from human cases were immature and found 
in peripheral lesions, 

The knowledge of the life cycle of Guathostomea spinigerum 
is fragmentary. Chandler (1925) found larval gnathostomes 
encysted in the mesentery of the rock python (Python reticula- 
tus), the king cobra (Naja buagarus), and the common cobra 
(Naja tripudians), which when fed to cats formed burrows in 
ihe liver or became embedded in the parietal peritoneal wall or 
renal capsules instead of developing into adul worms inside 
nodules in the stomach wall, but he was at a loss to establish 
the connection between these larva; and the adult gnathostome. 
The first important contribution to the knowledge of the life 
cycle of this worm was furnished by Heydon (1929), who ob- 
served that the eggs of Gaathostoma spiuigerum obtained from 


'The work was made possible through a research grant from the Board 
of Regents, University of the Philippines. Received for publication January 
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an infected eat, when kept in shallow water at room temperature 
developed inside fully motile larve in five days and, 1f kept in 
water up to twenty-three days, a certain proportion of them 
hatched out spontaneously embryos inelosed in large, looseiy 
fitted, delicate sheaths. Evidently influenced by Heydon's work, 
Prommas and Daengsvang (1933) attempted to infect white 
rats by feeding them with fully developed embryonated eggs and 
newly hatched larv of Gmathostoma spinigerum with negative 
results. Skin penetration by newly hatched larve in experi- 
ments conducted on rats and mice did not occur. Attempts to 
infect Ctenocephalus canis and C. felis by allowing them to feed 
on Gnathostoma eggs containing fully developed motile embryos 
also gave negative results. These writers were, however, suc- 
cessful in infecting an apparently unidentified species of Cyclops 
with newly hatched motile larve of Gnathostoma spinigerum. 
The larvze very soon pierced the gastric wall into the body cavity 
of the cyclopes after ingestion. In the body cavity of the erusta- 
cean, C. spinigerum larve underwent metamorphosis. Their 
size gradually increased aud was 872.5 by 61.6 y. at 14 days of 
age. Fully developed larvz, which showed structures similar 
to those found in the adult worm, were observed in the body 
cavity of the cyclopes in about seven days, although some may 
require a longer period. These results led the authors to con- 
clude that “suitable and unsuitable hosts possibly get Gnathos- 
tome infestation by drinking water containing infected cyclops." 
Recently, however, we found gnathostome larve, presumably 
those of G. spinigerum, encysted in the muscles of three species 
of fresh-water fishes in Laguna de Bay, a lake about 25 kilo- 
meters south of Manila. As this finding promises to establish 
a natural and logical connection between the adult gnathostome 
in mammals and the experimental gnathostome larvz in the 
Cyclops of Prommas and Daengsvang, we have decided to fol- 
low this elue. In this paper we are reporting the results of our 
preliminary investigation. 


MATERIALS AND METHODS 


Late in 1935, while searching for metacercariz of heterophyid 
flukes in the musele of some of our fresh-water fishes in 
connection with another work, we accidentally encountered in 
the flesh of Glossogobius giurus (Hamilton-Buehanan) (locally 
known as “bia”) nine encysted gnathostome larvz, which, judg- 
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ing from their size and structure, are presumably those of G. 
spinigerum. Subsequently the same larve were found in the 
muscle of Ophicephalus striatus Bloch (“dalag”) and Therapon 
argenteus (Cuvier and Valenciennes) (“ayuñigin”). All of the 
eleven Glossogobius giurus examined were found to harbor the 
larvee, an incidence of 100 per cent; of eight Ophicephalus stria- 
tus two were infected, an incidence of 25 per cent; and of 
twenty-three Therapon argenteus examined three yielded larve, 
an incidence of 12.6 per cent. All these fishes are abundant in 
Laguna de Bay. Cats and dogs imported from Biñan, a town 
on the shore of this lake, were’ autopsied to determine the pres- 
ence of adult gnathostomes in these animals. In two of six cats 
autopsied, adult gnathostomes were found in typical nodules 
in the stomach wall without visible communication with the gas- 
tric cavity. Immature worms were also found buried in the 
livers of these two cats. The adult worms obtained from the 
stomach nodules answer faithfully the description of Gnathos- 
toma spinigerum, even to the detail of the body spine as given 
by Faust (1929), except that our specimens possess nine trans- 
verse rows of cephalic hooklets instead of eight, However, 
according to Baylis and Lane (1920) the number of transverse 
row’ of cephalic hooklets varies from eight to eleven in Gna- 
thestoma spinigerum. Two of the seven dogs from the same 
town showed immature gnathostomes in the liver, identical with 
those found in the same organ of cats. A large number of 
cyclopes and small crayfishes were examined right in the town 
during à survey trip, but in no instance was a Gnathostoma 
larva encountered. 
EXPERIMENTS 


November 13, 1935.—Seven gnathostome larve obtained from 
the flesh of Glossogobius giurus were fed to a white rat which 
was killed nine days later (November 22). No worms were 
found in the stomach. 

November 20, 1935.—Six gnathostome larve from G. giurus 
were fed to a white rat. The animal died November 28. The 
stomach was negative. Thinking that the larve might have 
gone to some peripheral focus, we included the liver in the exam- 
ination, and two larva were found buried in this organ, causing 
a lesion similar to that described by Chandler in the livers of 
his experimental eats. 
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November 27, 1925.—Seven gnathostome larve from G. giurus 
were fed to a white rat, which was killed on December 7. One 
larva was found in what appeared to be a minute nodule in 
the stomach wall, and two were recovered from the liver. 

December 16, 1935.—Nine gnathostome larve from G. giurus 
and seven from Ophioeephalus striatus were fed to a white rat, 
which was killed January 10, 1936. As the animal was killed 
twenty-four days afte: the infestation the possibility of finding 
larvz in the muscles was considered. Six larve were found in 
the obliquus abdominis externus and posterior superficial pec- 
toral muscles and one in the liver. There was no difference 
noted in either size or structure between the larve found in the 
muscle and the one in the liver. 

December 31, 1925.—A survey trip to Biñan was made. A 
number of fishes of the species G. giurus, O. striatus, and T. 
argenteus caught in the nearby Laguna de Bay were examined 
and larve were found in each species. Two snakes examined 
were negutive for gnathostome. Many cyclopes of different 
species were examined for gnathostome larva, but all were 
negative. Small shrimps and ecrayfishes were also examined, 
but were likewise negative, 

Experimental infestation of cats has not been made because 
of the difficulty of finding animals that are absolutely free from 
infestation. Absence of eggs in the stool does not prove that 
a cat is free of this worm, because in some cases the, nodule 
which contains the adult worms is devoid of an opening that 
would permit the free passage of eggs to the stomach lumen. 
We are expecting to conduct feeding experiments on cats in the 
near future, as we have several expectant cats which we hope 
will ‘provide us with sufficient kittens free from infestation. 

Experimental infestation of cyclopes has likewise not been 
made because we lacked infected cats that could supply us with 
eggs, but we hope scon to be able to perform this experiment 
to see if we can infect Ophiocephalus striatus, which can be 
cultivated in aquaria, with gnathostome larvee by feeding it with 
infested cyclopes. 

DISCUSSION 


The success of Prommas and Daengsvang in infesting Cyclops 
with larve of Gnathostoma spinigerum and our discovery of 
Gnathostoma larve (presumably of G. spinigerum also) in the 
muscles of fresh-water fishes in a lake in the region around 
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which adult G. spinigerum appears to be a common natural 
infestation in the stomach of cats, promise an early solution 
of the life cycle of this worm. Although the possibility of direct 
infestation of suitable and unsuitable hosts by drinking water 
containing infected cyclopes as suggested by Prommas and 
Daengsvang cannot be entirely ruled out, infestation of these 
hosts by eating raw infested fish would appear to be the more 
natural and logical process, since the cat: and the dog as well 
as human beings are by nature piscivorous. It would be in- 
teresting to know whether these authors have already succeeded 
in establishing infestations in these hosts by feeding them with 
infected cyclopes. 

The size given by Prommas and Daengsvang for "mature" 
larve in their experimentally infected cyclopes is 0.8725 mm 
by 0.0616 mm. They remarked that no further change in struc- 
ture was noted once this size was reached (which is on or about 
the seventh day) even when kept in the crustacean up to one 
month. Our gnathostome larvz from fish muscles are consider- 
ably larger, having an average measurement of 4.5 mm by 0.312 
mm, or approximately twelve times larger than the maximum 
development attained in the crustacean host (see Table 1). This 
would indicate that the larvze undergo further development in 
the fish if we assume for the moment that the latter serves as 
the second intermediate host of Gnathostoma spinigerum. It 
would be easier and more logical to explain infestation of eats, 
dogs, and man by the ingestion of raw infected fish than by 
drinking water containing infected cyclopes, since, as has been 
pointed out, these hosts are by nature fish-eating; furthermore, 
it would be difficult to explain the light infestations usually ob- 
served in these mammalian hosts were they contracted by drink- 
ing water containing infected cyclopes. We observed that in- 
festation in the fish is relatively light, the larval yield never 
exceeding nine in each fish in a total of forty-two dissections. 

In India Chandler, as mentioned elsewhere in this paper, found 
gnathostome larve in the mesentery of snakes, which upon being 
fed to cats form burrows in the liver, or become embedded in 
the parietal peritoneal wall or the renal capsules instead of de- 
veloping into adult worms inside nodules in the stomach. The 
larve in the cat, except for their considerably larger size, re- 
semble the ones in the reptilian host in every other respect. 
Significantly the larve obtained by Chandler from the snakes 
approximate our larval gnathostome from the fish in size and 
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structure; furthermore, if these larvæ from the fish were fed 
io white rats much larger larve, which resemble in size and 
structure those recovered by Chandler from the liver of his 
experimental eats, could be found in the liver of white rats in 
from eight to ten days. By keeping the larve much longer 
(24 days) in white rats, larve could be obtained from the skeletal 
muscles of this animal, Morishita and Faust (1925) described 
larval gnathostome from the peripheral lesions in the human 
host which, like the ones recovered by Chandler from his ex- 
perimental eats fed with larve of reptilian origin, differ from 
the adult Gaathostoma spinigerum in having only four instead 
of eight rows of transverse cephalic hooklets. Chandler sug- 
gests that the worms only attain full development after a final 
moult. Since the gnathostomes described by Leiper (1909) and 
Tamura (1921) from peripheral lesions in man were provided 
with a full compliment of hooklets, and in both size and struc- 
ture were practicaly mature, one may be tempted to assume 
in a speculative manner that the worms of Chandler in the liver 
and peritoneum of his experimental cats and of Morishita and 
Faust in somatic foci in man could have developed, if they had 
been given sufficient time, to the semimature worms of Leiper 
and Tamura. We hope to verify this point by keeping the lurve 
long enough in the body of our experimental animals. That 
gnathostomes need not necessarily be confined in the stomach 
of the eat is shown not only by the finding of Chandler but also 
by our own discovery of immature larve burrowing in the liver 
of naturally infested cats. 

At this stage of our knowledge it is risky to speculate on the 
róle played by snakes in the life cycle of the gnathostome. Do 
they get their infestation by eating infected fish, or do they infect 
themselves by drinking water containing infected cyclopes? 
Both ure possible. However, the fact that the larve from the 
reptilian hosts approximate both in size and structure the larve 
from the flesh of fish would imply that snakes act in the same 
capacity as the latter animal. Having dissected so many snakes 
and obtained so many larve it is improbable that Chandler could 
have missed larger forms if these reptilian hosts allow further 
development of the worms in their bodies. Furthermore, snakes 
do not seem to include fish in their diet. On the other hand, it 
is still possible to find larger and structurally more developed 
larve in the snakes like those found by Morishita and Faust 
and by Leiper and Tamura in man. If this is found to be true, 
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the snakes would naturally assume the róle of the so-called 
unsuitable hosts of Guathostoma and not secondary intermediate 
hosts. An extensive dissection of reptilian hosts is necessary 
to clear this point. The possibility that snakes get infected 
with gnathostome larve by eating rats (and cats in the case of 
the python) is hardly tenable since the larvze obtained by Chand- 
ler in these reptiles were smaller than those we found in the 
liver and muscles of experimentally infested rats and in the liver 
of a naturally infested cat. Besides, the larve in the snakes 
when fed to eats have been found by Chandler to undergo further 
development in the liver of the latter. 

As regards the piscine hosts it appears more logical and 
natural that they get their infection by eating infected crus- 
taceans, which are the natural food of fish. However, extensive 
search for infected cyclopes in Laguna de Bay, where infected 
fish abound, proved unsuccessful. Could this mean that cyclopes 
can be infected only when no other crustacean is present, as is 
the case under laboratory conditions; or, to put it in another 
way, is it possible that there are other crustaceans prefer- 
red by the hatched larve of Gmathostoma for their first devel- 
opment? Would they encyst in Dapknea, small shrimps, and 
othtr fresh-water crustaceans? We have made a preliminary 
survey of these possibilities with negative results. It would be 
interesting to put these possibilities to further tests, 


2 SUMMARY 


1. Cats obtained from Biñan, a town on the shore of Laguna 
de Bay, were found to harbor adult Gmathostome spinigerum 
Owen contained in the stomach nodules. However, immature 
larvae have been found to wander to somatic foci (liver), of a 
naturally infested cat. 

2. Dogs from the same region are also naturally infested with 
this worm, but so far only immature worms in burrows in the 
liver have been found. 

3. Encysted gnathostome larvz of uniform size and structure 
(presumably of G. spinigerum) have been discovered in the 
muscles of three species of fresh-water fishes caught in Laguna 
de Bay; namely, Glossogobius giurus (Hamilton-Buchanan) 
(locally known as “bia”), Ophiocephalus striatus Bloch (locally 
known as “dalag”), and Therapon argenteus (Cuvier and Va- 
lenciennes) (locally known as “ayuñgin”). When these en- 
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eysted larva were fed to white rats, larvze which seem to have 
undergone development hoth in size and structure developed in 
the liver and skeletal muscles of this animal. i 

4. Suitable and unsuitable hosts possibly get gnathostome in- 
festation, not by drinking water containing infected cyclopes, 
but by eating raw fresh-water fish infested with larvæ which 
they possibly get by ingesting infected cyclopes. 

5. Further studies of this subject are in progress. 
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TABLE i.—Eciative measurements of gnathostome larve. 


Nutural Infestation. | 
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>4 to 5.0 mm åt two days; 6.2 to 6.86 mm at cleven daya, 

* 0.4 ta 0,5 mm after two days; 0.52 to 0.57 mm after eleven days, 
927 to 33 per cent of body length. 
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ILLUSTRATIONS 


PLATE 1 


Fig. 1. Anterior end of Gnathostoma larva from the flesh of Ophicephalus 
striatus Bloch (“dalag”); low power. 

2. The cephalic bulbar enlargement of the same larva, showing the 
detail of the four transverse rows of cephalic hooklets; high 
power, 

PLATE 2 


Fic,,1. A section of the muscle of Glossogobius giurus (Hamilton-Bucha- 
nan) ("bia"), showing an encysted gnathostome larva ; low 
power. 

2, A section of the posterior superficial pectoral muscle of an ex- 

perimental white rat, showing a gnathostome larva sagittally 

* sectioned; low power. A part of the worm is not shown, Note 
that it has evidently grown both in size and structure, 


PLATE 3 
Fig. 1. Glossogobius giurus (Hamilton-Buchanan) ("bia"), 
2, Ophicephalus striatus Bloch (“dalag”). . 


3. Therapon argenteus (Cuvier and Valenciennes) (“ayuñgin”). 
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CHIRONOMIDJE FROM JAPAN (DIPTERA), VI 
DIAMESIN 1 


By MASAAKI TOKUNAGA 
Of the Entomological Laboratory, Kyoto Imperial University, Japan 


FOUR PLATES AND TWO TEXT FIGURES 


The chironomid flies reported in the present paper were mainly 
collected at high altitude in the Japanese Alps (Plate 4, fig. 
30) by Mr. K, Imanishi, In addition to these mountain species 
some specimens collected by myself at Kyoto are also described. 
The taxonomic system adopted in this report is based mainly 
on that of Edwards (1929), supplemented by that of Goetghebuer 
(1932). 

I express here my hearty thanks to the director, Prof. Hachiro 
Yuasa, for his cordial help in this work. I am also greatly 
indebted to Mr. Kinji Imanishi for his continued interest in 
making known the rich chironomid fauna of the Japanese Alps. 
E am likewise indebted to Mr. Shigeo Hosono and Mr. Kiyoji 
Tsutsui for several mountain specimens, 

The “antennal ratio” shows the relative length of the ultimate 
antennal segment to that of the remaining segments, excepting 
the scape, taken together. The "leg ratio" of the foreleg shows 
the relative length of the first tarsal segment to that of the tibia. 
Terminology for wing venation and corresponding abbreviations 
are given in Plate 1, fig. 5. 


Key to the species of Japanese Diamesine. 
(Genera and subgenera with asterisks have not been found in Japan.) 
. Mz., anastomosing with Ct at its deflecting part, m-cu absent. (Pro- 
MHS Kieffer.): ini cisco rre lard ta dna 2. 
Ma, not anastomosing with Cu, at its deflecting part, m-cu present, 9. 
2, Wings with macrotrichia at least on distal membrane. 
(Subgenus Trichodiamesa Goetghebuer.) * 


- 


Wings without macrotrichia on membrane esee. 
3, Styles double wo. (Subgenus Prodiamesa Kieffer.)* 
Styles simple. (Subgenus Aonodiamesa Kieffer.) oe 4, 


1 Contribution from the entomological laboratory, Kyoto Imperial Uni- 
versity, No. 50. 
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4. 


to 
D 


10. 


31. 


12. 


18. 


14. 


15 


+ 


16. 


17. 


. Fourth tarsal segments eylindrical ......——.. Anees aamiin aaiue S 


Coxites with double, sctigerous, basal lobes; fourth tarsal segments 
1, longer than fifth; antennal ratio about 2.8. i i 

eee P. (M.) bathyphila Kieffer. 

nonsetigerous, basal lobes; fourth tarsal segments 


4 


Coxites with simple, n 
cordiform, shorter than fifth; antennal ratio about 0.1. 
P. (M.) brevitarsis sp. nov. 


Fourth tarsal segments cordiform or bilobate at tip. ii 


. Coxites produced far caudad beyond insertion of styles. 


(Protanypus Kieffer.) * 
Coxites not produced far caudad beyond insertion of style. (Syndia- 


mesa Kiefer) e-ren- ————Ó A 
Wings with macrotrichia at “least on distal membrane. (Subgenus 
Lasiodiamesa Kicffer.) . ot emma Oe ÅL.) nivis sp. nov. 
Wings without macrotrichia on membrane. (Subgenus Syndiamesa 
Kieffer.) A erro 8. 


Middle and hind tarsi with apical spurs on each of first two seg- 
ments 2. "€——— Doce TO . 9 
Middle and hind ‘tarsi with apical spurs on “each of first three Seg- 


A OS 10. 

. Third segment of maxillary palpus distinctly produced beyond inser- 
tion of fourth segment user e OS.) fakatensis sp. nov. 
Third segment of maxillary palpus not produced beyond insertion of 
fourth segment 0. … S. (S.) lasccolata sp. nov. 
Pronotum setigerous at least at side 1... sinere enn 11, 


Pronotum not setigerous .............-eennme S. (S.) kashime sp. nov, 
Fourth tarsal segment of foreleg longer than fifth. 
S. (S.) montana sp. nov. 
Fourth tarsal segment of foreleg shorter than fifth. 
S. (S.) sp. (Xo. 1). 
Dorsocentral hairs of thorax either absent or very small, decumbent, 
not arising from large punctures at their bases, 
(Heptagyia Philippi.) * 
Dorsocentral hairs of thorax present, long, suberect, arising from 
large punctures at their bases. (Diamesa Meigen.) ee 13. 
Tibia of foreleg shorter than basitarsus; eyes bare, 
(Subgenus Potthustia Kieffer.) * 
Tibia of forcleg longer than basitarsus; eyes pubescent or bare... 14. 
Eyes bare. (Subgenus Psilodiamesa Kieffer.) D. (P.) nigatana sp. nov. 
Eyes pubeseent. (Subgenus Diamesa Meigen.) comico. 15. 
Frontoclypeus bare; styles immovable ............ D. (D.) ostyia sp. nov. 
Frontoclypeus setigerous; styles movable ..... eese 16. 


Eyes with minute dotlike pubescence ...... 2 … D, (D.) sp. (No. 2), 
Eyes with normal long pubescence co... MEROS . 17. 
Each of three proximal tarsal segments of pes leg provided with 


apical spurs ...... ates A LOE 
Each of two proxima. real segments ‘of each leg provided with apical 
Lo PP cR E E 19. 
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18. Costa of wing produced beyond tin of Ryg; antennal ratio of male 


W400: A ici eere ero odes D. (D,) japonica sp. nov. 
Costa of wing not produced beyond tip of R,,;; antennal ratio of 
male 0.8 _..,...... eM. DY, (D.) alpina sp. nov. 


19. Male ántennx not plumose; antennal ratio of female 0.4 to 0.5. 
D. (D.) tsutsuti sp. nov. 
Male antennz plumose; antennal ratio of female more than 0.5... 20. 
20. Crossvein r-m distinetly curvado D. (D.) sp. (No. 1). 
Crossvein r-m almost straight n... D. (D.) plumicornis sp. nov. 


PRODIAMESA (MONODIAMESA) BATIIYPHILA Kieffer. 


KIEFFER, Ent. Mitteil. 7 (1918) 102; GOETGHEBUER, Faune de France 
23 (1932) 151, 


This fly was collected on a glass window in April at Shibutani, 
Higashiyama, Kyoto. The details of structure of this fly are 
little known, so a redescription of this species, based on the 
Japanese male specimen, is given below: 

Body entirely black, 7 mm in length, distinctly setigerous in 
general appearance. Eyes extended narrowly dorsad around 
the antennal bases, not pubescent; antenne 14-segmented, highly 
plumose with long dark sete; antennal ratio 2.8; maxillary palpi 
5-segmented (3 :5:9:10:13). Pronotum distinctly separated 
into lateral halves, well developed, without sets, each half pale 
brown on dorsomesal region; scutum slightly pruinose, with 
three shining vittz, with paired setal rows on the pruinose areas 
between median and lateral vittz, without median setal Yow; 
sete åll black, without pale basal punctures of the integument; 
supra-alar setal group represented by seven or eight small black 
sete; humeral pits deep, elongate; scutellum black, highly seti- 
gerous; postscutellum also entirely black. 

Abdomen beset with long black sete which arise from pale 
basal punctures. Hypopygium (Plate 1, fig. 2) black, hairy; 
ultimate tergum setigerous on caudal margin with small seta, 
provided with small anal point which is not strongly thickened, 
pubeseent on proximal half; ultimate sternum very narrow; 
coxites large, elongate, hairy with many long seta, each pro- 
vided with about seven slender setz on ventromesal chitinized 
ridge, a blunt, hairy projection on proximal region and two 
broad, fleshy, hairy projections on middle region; styles not 
double, with minute setze, thickened on ventral side, each with 
a chitinized rodlet and two small spines at tip. 
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Legs brown, pale brown only at proximal end of each femur; 
fourth tarsal segments cylindrieal, longer than fifth; fore tibia 
with a spur which is slender, bare, slightly longer than diameter 
of tibial end; tarsal segments of foreleg without apical spurs; 
proportional lengths of segments of foreleg, excepting coxa and 
trochanter, showing 80 :105:87:83:31:20:12; leg ratio 
about 0.8; middle and hind tibie each with two spurs of which 
the longer one is as lony as diameter of tibial end; comb of hind 
tibia consisting of about eleven spines; proximal two tarsal seg- 
ments of middle and hind legs each with two, strong, apical 
spurs; proportional lengths of distal two tarsal segments of 
hind leg 17 : 7; claws strong, slightly spatulate and obscurely 
pectinate at end. 

Wings hyaline, without macrotrichia, slightly milky white by 
reflected light; anterior veins and stem of M and Cu, much 
darkened; costa produced beyond end of Ras: Rag ending un 
costa at middle between ends of Ry and Ris; m-cu absent; Mzn 
and Cu, anastomosing for a short distance.  Halteres yellowish 
white; stems brown. 

Specimen.—Alcoholic male; wing, legs, and hypopygium 
mounted in euparal; Shibutani, Higashiyama, Kyoto; April 4, 
1932; deposited in the entomological laboratory of Kyoto Im- 
perial University; collected by M. Tokunaga. 

This Japanese specimen is somewhat different from the Euro- 
pean specimens in the coloration of various parts, but. these 
differences may be local variations. 


PRODIAMESA (MONODIAMESA) BREVITARSIS sp. nov. 

This fly was captured at a light screen set by a rapid stream 
at Kibune, Kyoto. 

Male.—Body entirely black, about 2.8 mm in length; wings 
about 2 mm in length; halteres yellowish brown. Eyes bare; 
antennæ (text fig. 1, b) 14-segmented; plumose hairs highly 
redueed; distal antennal segment very short, shorter than pre- 
ceding two segments taken together, distinctly swollen distally, 
pubescent with small hairs; second to fourth antennal segments 
very short, somewhat diseoidal; sixth to thirteenth segments 
elongate, fusiform; antennal ratio about 0.1 (4:30). Sete of 
thoracic tergum small, without basal punctures on integument; 
pronotum with several sete on each lateral side. Hypopygium 
(text fig, 1, a) black, without anal point; coxites slender, elon- 
fate, each with a chitinized basal lobe; styles small, not elon- 
gate, pubescent, with small sete, each with a minute, apical 
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spine; ultimate tergum without strong setw, but pubescent with 
minute hairs on caudal part, provided with a pair of mem- 
branous lobes on caudal margin; ultimate sternum without setze, 
with a small membranous lobe on caudal margin between bases 
of the coxites, 

Legs dark brown; tibie paler than other segments; tarsal 
spurs wanting in all legs; foreleg with one tibia] spur and other 
legs with two; fourth tarsal segment of each leg broad, bilobate 
at tip, very small, half as long as fifth; relative lengths of seg- 
ments of legs, excepting two proximal segments, as follows: 
87 250:21:11:6:3:6 in'foreleg, 47:48 :23:18:7:3:6 


pr pay 
PAZ 
Prete n Nas 


a ó 


Fre, l. Prodiamesa breritarsis sp. nov.: €, male hypopygium, dorsal, 
aspect; b, male antenna, 


in middle leg, and 50 : 59 : 82 : 18:8 :3 : T in hind leg. Wings 
comparatively broad, brown by transmitted light, without ma- 
crotrichia on membrane; costa produced beyond end of Ras; 
anastomosis between M;,, and Cu, distinct. 

Habitat.—Kyoto, Japan. 

Holotype.—Alcoholic male; Kibune, Kyoto: October 16, 1934; 
deposited in the entomological laboratory of Kyoto Imperial Uni- 
versity; collected by M. Tokunaga. 

The present species does not show certain generic characters 
of Prodiameso given by Edwards and Goetghebuer, especially 
the short fourth tarsal segments, and rather resembles Hep- 
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tagyia. I decided, however, to place it under the subgenus 
Monodiamesa of the genus Prodiamesa, owing to the important 
character of the wing venation. ‘This fly is easily distinguish- 
able from the other related species by the extremely small value 
of the antennal ratio and the short, bilobate, fourth tarsal seg- 
ments. 


SYNDIAMESA (SYNDIAMESA) LANCEOLATA sp. nov. 

This fly was capturéd in the botanical garden of Kyoto Im- 
perial University, Kitashirakawa, Kyoto, in early spring. 

Mate Body about 4.5 mm in length, entirely black, hairy in 
general appearance. Eyes bare, extending dorsad around anten- 
nal bases and very narrowly separated from each other on dorsal 
side; frontoelypeus black, hairy; antenne 14-segmented, highly 
plumose with dark hairs, each with a short apieal seta ; antennal 
ratio about 2 (45 :22); scape with three, short, black sete; 
maxillary palpi distinctly 5-segmented (3:5:11:13 : 16). 
Pronotum well developed, separated at middle by a deep V- 
shaped incision, setigerous on ventrolateral and dorsomesal 
margins; highly pruinose, with black sete along pseudosutural 
fovez, without middorsal sete; supra-alar setal group consist- 
ing of about fourteen black setze; scutellum black, setigerous, all 
over the surface; postscutellum entirely black, bluntly projecting 
dorsad at caudal end; thoracie setas not arising from pale basal 
punctures, 

Abdomen entirely black, with numerous pale setigerous pune- 
tures. Hypopygium (Plate 1, fig. 1) black, setigerous ; ultimate 
tergum broad, subdivided by a V-shaped chitinization into a 
median, triangular, nonsetigerous area and paired, lateral, seti- 
gerous areas ; anal point long, sharply pointed, needlelike, slightly 
lanceolate, hyaline on distal half; ultimate sternum subdivided 
into paired, setigerous hemisternites; coxites also setigerous, 
broad, each with a fleshy, setigerous projection on proximal 
side; styles extending straight, beset with short sete, each with 
a minute black spine within a minute apical concavity. 

Legs entirely brownish black; fourth tarsal segments of all 
legs cylindrical; forcleg with the following proportional lengths 
of segments : 85 : 105 : 82 : 41 : 26 : 12 : 10; leg ratio about 0.8; 
tibia! spur of foreleg pubescent, very slightly longer than dia- 
meter of tibial end; fore tarsal segments without apical spurs; 
tibiæ of middle and hind legs each with two, apical, pubescent 
spurs, those of middle leg subequal in length to each other, those 
of hind leg unequal, the mesal being longer than the other and 
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slightly longer than diameter of tibial end; tibial comb of hind 
leg consisting of about twelve strong sete; proximal two tarsal 
segments of middle and hind legs each provided with two apical 
spurs; distal two tarsal segments of hind leg subequal in length. 
Wings without maerotrichia; costa distinctly produced beyond 
end of Ras; m-cu present, very short; squama brownish black, 
with brown fringe. Halteres entirely dark brown. 

Habitat.— Kyoto, Japan. "m 

Holotype.—Alcoholic male; legs and hypopygium mounted in 
euparal; March 31, 1932; deposited in the entomological labora- 
tory of Kyoto Imperial University; collected by M, Tokunaga. 

Although this species is slightly different from the other 
known members of the genus Syndiamesa in the setigerous 
pronotum and absence of the apical spurs of third tarsal seg- 
ments of all legs, in other structures it is similar to S. vidua 


Kieffer and S. nivicola Bezzi, excepting the characteristic value’ 


of the antennal ratio and the proportional lengths of the leg 
segments, 


SYNDIAMESA (SYNDIAMESA) TAKATENSIS sp. nov, 

This description is based on a single specimen of a male fly 
found in the collection made on snow in spring at Takata, Nigata 
Prefecture, and labeled Chironomus takadensis Matsumura, col- 
lectively, for four different insects; namely, two species of 
Spaniotoma, Diamesa japonica, and the present fly. The species 
incorréctly named by Matsumura is thought to be a species of 
Spariotoma, judging from the wing venation figured by Sueo 
izumi.2 

Male.—Body about 5.8 mm in length, entirely black, not so 
highly hairy as in the former species. Eyes baro, reniform, 
widely separated from each other on dorsal side; distance be- 
tween them subequal to vertical lengths of eyes, or 0.42 times 
as wide as head width.’ Antenne 14-sezmented, highly plu- 
mose; antennal ratio about 2.84. Maxillary palpi 5-segmented 
(4:6:15: 17:18); middle segment distinctly produced dorso- 
distad beyond insertion of following fourth segment. Pronotum 
seiigerous only at side; scutum setiverous; supra-alar setal group 
represented by about sixteen black sets; thoracic sete arising 
from pale punctures. Hypopygium black, setigerous; ultimate 
tergum with a small, necdlelike, black, anal point; coxites slen- 
der, without basai lobes, not distinctly preduced beyond insertion 


"Insects on snow. Investigations of snow, No. 1 (1029), 
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of styles; styles comparatively slender, each with a long black 
spine and many strong apical bristles. 

Legs entirely black; fore tarsal segments broken off; proximal 
two tarsal segments of middle and hind legs each provided with 
two apical spurs; fourth tarsal segments cylindrical, longer than 
ultimate segments, and showing the following proportional 
lengths between them: 10:9 in middle leg and 12 : 10 in hind 
leg. Wings and halterps as in the former species. | 

Hebitat—Takata, Japan. 

Holofype.—Alcoholic male; deposited in the entomological 
laboratory of Kyoto Imperial University; data of collection 
obscure on label. 

This species is related to the former species, but distinctly 
different in the characteristic structure of the maxillary palpi, 
widely separated eyes, and structure of the hypopygium. 


SYNDIAMESA (SYNDIAMESA} MONTANA sp. nov. “ 

This species was captured at Tsurugisawa in the Japanese 
Alps, altitude about 2,400 to 2,700 meters. 

Male.—Body length about 5.8 mm; wing expanse about 9 mm; 
color entirely dark brown. Head small, 0.75 mm in width, beset 
with short black setze; eyes reniform, bare, widely separated 
from each other; antenne highly plumose, 14-segmented; distal 
segment elongate, slightly clavate, with an apical hair; antennal 
ratio about 1.65; scape large, with a sensory pore and three 
small sete; maxillary palpi 5-segmented, including small, prox- 
imal, nonsetigerous segment (4: 7.5: 13: 14.5: 16) ; third palpal 
segment somewhat swollen ventrad, with a sensory pore. 

Thorax brownish black; pronotum setigerous only at side; 
scutum without middorsal setze; sete along pseudosutural fovez 
directly arising from dark integument; scutellum setigerous all 
over the surface. Abdomen dark brown, with brown hairs on 
dorsal side. Hypopygium (Plate 1, fig. 4) setigerous; ultimate 
tergum with a short eylindrical anal point, without distinct 
hairs; coxites large, each with a small setigerous projection on 
distomesal margin; styles large, each with a tiny tooth at tip. 

Legs entirely brown; claws slightly spatulate, each with seven 
minute teeth at tip; two tibial spurs on each middle and hind 
leg and one on foreleg; these spurs sharply pointed, large, swol- 
len on proximal region, pubescent basally; tibial comb of hind 
leg composed of about sixteen strong set»; proximal three 
tarsal segments of each leg provided with apical spurs; seg- 
ments of hind leg showing the following proportional lengths: 


59, 4 Tokunaga: Chironomide, VI 583 


128 : 141 :94 :47 : 36 : 16 : 14; leg ratio about 0.66; fourth 
tarsal segment of middle and hind legs shorter than fifth, the 
ratio being 11 : 13 in middle leg and 14 : 15 in hind leg. Wings 
hyaline, slightly brown, without maerotrichia; anal lobe almost 
rectangular, squama thickly fringed; main veins brown; Se end- 
ing on costa at opposite side of end of Cu; ; Reg extending along 
center between R, and R,., ending nearer R,,, than R,; relative 
lengths of R, and Ri; about 18: 21; r-m, thrice as long as first 
section of Mz, strong, oblique, straight; m-eu one-third as long 
as first section of M4.,; costa produced along wing margin beyond 
end of Ris; this prolongatior: one-fourth as long as distance 
between ends of R.s and Maa. Halteres yellowish white. 

Male pupa.—Body about 6.5 to 7 mm in length; exuviz brown; 
abdomen entirely covered with minute dotlike spinules, without 
tubereles and swimming hairs. Head with a blunt median pro- 
jection on vertex, one pair of strong sete on vertex behind an- 
tennal bases and two pairs of small sete on marginal ridges of 
gene behind the regions of compound eyes. Thorax with a long 
seta on each latera! half of pronotal region, one pair of double 
sete on cephalic margin of seutal region, three long sete on 
lateral side caudad of pronotum, two short sete on middle of 
each pseudosutural fovea ; pronotal respiratory organs completely 
airophied, being represented by a pair of depressions of integu- 
ment; this peculiar feature of the respiratory organs is also 
known in Diamesa lurida Garrett. Each abdominal segment 
with thickly chitinized bands on cephalic margin, well-developed 
lateral expansions; these latera! expansions without pointed 
chitinizations on margins but each with a dark rudiment of a 
spiracle and four sete; these setze of lateral expansion all slender, 
very small on first five abdominal segments; one seta on ventro- 
caudal margin of latera] expansion of sixth segment finely 
branched; all seta of seventh and eighth expansions distinctly 
branched (Plate 3, fig, 29); venter of each abdominal segment 
provided with two pairs of small sete and dorsum, excepting 
that of eighth, with four pairs of minute and one pair of slender 
setz; ultimate segment (Plate 3, fig. 28) semicireular from dor- 
sal aspect, deeply incised at caudomesal margin, with paired dark 
tubercles and setal groups, each of which consists of three very 
long slender sete on caudal margin; one pair of branched sete 
on margin of a V-shaped caudal incision; genital sheaths deeply 
bilobate, extending beyond caudal margin of ninth segment be- 
tween tubercles. 
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In general appearance the present pupa somewhat resembles 
that of Syndiamesa branickii Nowicki, but is distinctly different 
in the absence of filiform prothoracic respiratory organs, absence 
of dorsal chitinized patches of anterior abdominal segments, and 
presence of the comparatively long anal sete. 

Habitat.—Japanese Alps, Japan. 

Holotype.—Alcoholic male; legs mounted in euparal; Tsuru- 
gisawa, Toyama Prefecture; October 17, 1928; deposited in the 
entomological laboratory of Kyoto Imperial University ; collected 
by Mr. K. Imanishi. 

The setigerous pronotum and shorter fourth tarsal segments 
of the middle and hind legs are thought to be peculiar for this 
genus but not rare among the Japanese species of Syndiamesa. 
This species is related to Syndiamesa hygropetrica Kieffer and 
S. macronyx Kieffer in the structure of the legs and hypopy- 
gium, respectively, but in the structure of the antennz distinctly 
different from these related species. 


SYNDIAMESA (SYNDIAMESA) RASHIM/E sp. mov. 

This fly was found on the spring snow at Eashima, Japanese 
Alps, Nagano Prefecture, about 1,600 meters in altitude. 

Male .—Body length 5.7 mm; wing expanse 9 mm; thorax 
dark brown, abdomen and legs pale brown (immature?). Head 
large about 1 mm in width, eniirely dark brown, including 
antenne and mouth parts; occiput setigerous with black sete; 
eyes bare, widely separated from each other; frontoelypevs with 
many long dark hairs; antennae 14-segmented, densely plumose 
with long black hairs; scape with two sete on ventral side; 
proximal eleven segments of flagellum very short, ring-shaped, 
each with about fifteen long plumose hairs; distal segment with 
a short apical seta; antennal ratio 3 (60 :21); maxillary palpi 
5-segmented (4:11 : 17.5 :21 : 22). 

Pronotum quite bare; scutum with many long black sete along 
pseudosutural fovez, without middorsal sele; scutellum pale 
brown, highly setigerous. Abdomen highly setigerous with long 
black setæ on dorsum, nonsetigerous on venter. Hypopygium 
(Plate 1, fig. 3) distinetly darker, more setigerous than other 
segments; distinct projection of coxites wanting; styles com- 
paratively slender, each with three tiny teeth on distal margin, 
without distinct bristles; ultimate.tergum membranous, seti- 
£erous, with broad, pubescent, anal point, 

Legs pale brown, highly setigerous; coxse, trochanters, distal 
ends of all Jeg segments, articulations between femora and tibiz, 
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and distal tarsal segments of all legs black; proximal three tarsal 
segments of all legs with apical spurs; tibial spurs and combs 
similar to those of the other species; claws each with one small 
seta and four or five large sets at base, serrate into six minute 
teeth at tip; leg ratio of foreleg about 0.66; relative lengths of 
segments of foreleg 104 : 131 :86 : 47 :35 : 17: 15; ultimate 
tarsal segments of middle and hind legs longer than penultimate, 
their ratio being 12 : 11 in middle leg and 15 : 14 in hind leg. 
Wings hyaline, without macrotrichia; anal lobe well developed; 
squama fringed with long sete; main veins brown; Se ending 
on costa a little before the ópposite side of end of Cu;; costa 
produced beyond end of Rs; this prolongation one-third as 
long as distance between ends of R,.; and Mie; Rag extending 
closer to Ry,, than to Ry; r-m straight, about thrice as long as 
first section of My,,; m-cu very short, half as long as first section 
of, Mas. Halteres white. 

Habitat.—Japanese Alps, Japan. 

Holotype.— Alcoholic male; legs mounted in euparal; Kashima, 
Nagano Prefecture; April 1, 1923; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

This species resembles Syndiamesa hygropetrica Kieffer in the 
structure of the male hypopygium, but differs distinctly in 
the narrow, ring-shaped, intermediate, flagellar segments of the 
antenna. 


SYNDIAMESA (LASIODIAMESA) NIVIS Bp. nov. 

This species is often found on the spring snow and has been 
captured at various places from an altitude of 900 to 1,300 
meters in the Japanese Alps. 

Female.—Body length about 6.8 mm; wing expanse ‘about 
14 mm; general eolor black. Head capsule reniform in frontal 
aspect, 0.84 mm in width; eyes bare, occupying two-thirds of 
head, widely separated from each other; frontoclypeus highly 
setigerous with long silky white hairs; antennz 7-segmented 
(6:7:52:5:45:43:13,5), with long stiff verticils; scape 
with five sete on ventral side; pedicel pale on proximal part, 
with many verticils arranged in two rings; intermediate seg- 
ments of flagellum, from first to fourth, elongate, barrel-shaped, 
each with four to six stiff verticils; distal segment elongate, 
fusiform, with one short verticil on dorsal side and three apical 
hairs, equal in length to preceding three segments taken together; 
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maxillary palpi large, far longer than antennz, 5-segmented 
(4:10:16 :19 :24). Pronotum setigerous on both dorsal and 
lateral sides; scutum with many sete along pseudosutural fover, 
without middorsal sete; scutellum beset with long silky hairs. 
Abdomen dark brown, setigerous; ultimate sternum also highly 
setigerous; ultimate iergum subdivided into paired setigerous 
hemitergites by a median membrane; cerci large, elongate, and 
curved ventrocephalad; spermatheez three, discoidal, without 
colored ducts or necks. 

Legs entirely dark brown; tibial spurs as usual in other mem- 
bers of this genus; tibial comb of hind leg consisting of about 
seventeen large bristles; foreleg with the following proportional 
lengths of segments: 120 : 150 : 102 : 57 : 42 : 22 : 20; leg ratio 
about 0.68; all tarsi provided with apical spurs on each of 
proximal three tarsal segments; fifth tarsal segment of middle 
leg equal in length to fourth (16:16) and that of hind leg 
slightly shorter than fourth (19:20). Wings hyaline, with 
macrotrichia on distal parts of cells R;, Mo, and M,; squama 
densely fringed ; anal lobe almost reetangular; main veins brown; 
Se ending on costa at opposite side of end of Cui; Raa ending 
at middle of wing margin between ends of R, and Ras; relative 
lengths of R; and Ras about 3:5; m-cu half as long as first 
section of Ma; r-m straight, thrice as long as first section of 
Maa; costa very slightly beyond end of Raz. Halteres yellow. 

Habitat.—Japanese Alps, Japan. A 

Holotype.—Female; wing and legs mounted in euparal; Harui- 
zawa, Nigata Prefecture; April 2, 1928. 

Paratypes —Females; Tsubame and Sasagamine, Nigata Pre- 
feeture, and Kashima, Nagano Prefecture; March 29 and 30 
and April 1, 1928, 

Type specimens.—Alcoholic; deposited in the entomological 
laboratory of Kyoto imperial University; collected by Mr. K. 
Imanishi. 

This species resembles Syndiamesa borealis Kieffer, but dif- 
fers in the presence of the macrotrichia on the wing membrane 
and in the elongate, barrel-shaped, antennal segments. The ma- 
erotrichia are also present on the wings of S. pilosa Kieffer, but 
in this species they are found only at the tip of cells R; and Mo. 
SYNDIAMESA (SYNDIAMESA) an, (No. 1). 

This fly was captured at Sasagamine, Japanese Alps, about 
1,300 meters in altitude. 

Female. —Body about 5.5 mm in length, ground color black; 
wing expanse about 12 mm. Eyes bare, widely separated from 
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each other; distance between them more than one-third of head 
width on dorsal side; antenne 8-segmented, with many black 
verticils; seape with four setee on ventral side; pedicel elongate, 
barrel-shaped, with about twelve hairs; proximal five segments 
of flagellum subequal in length te each other; each segment of 
flagellum, excepting distal one, somewhat pitcherlike; distal scg- 
ment as long as preceding two segments taken together, fusi- 
form, with two apical setæ; antennal ratio about 0.85. Prono- 
tum setigerous at side. Wings without macrotrichia; costa 
slightly produced beyond end of Ras; relative lengths of veins 
R, and Ras about 30 : 54; rem straight, four times as long as 
first section of Mz. Tibial comb of hind leg composed of about 
nineteen sete; fourth tarsal segments of all legs shorter than 
fifth, being 15 :19 in foreleg, 11.5 : 17.5 in middle leg, and 
15 :19 in hind leg; leg ratio of foreleg about 0.63; proximal 
three tarsal segments of each leg with apical spurs. Hypopy- 
gium darker than other abdominal segments; cerci triangular, 
pointed caudad; eighth sternum setigerous, with a deep caudal 
incision ; ninth tergum thickened at side, with soft sete; sperma- 
thece three, agreeing with those of Syndiamesa nivis. 

Habitat.—Japanese Alps, Japan. 

Specimen.—Alcoholic female; legs mounted in euparal; Sasa- 
gamine, Nigata Prefecture; March 26, 1928; collected by Mr. K. 
Tmanishi. 

This fly is allied to Syndiamesa macronyx Kieffer, but is dis- 
tinetly different in the black coloration. 


DIAMESA (PSILODIAMESA) NICATANA sp. nov. 


This fly was captured on the spring snow at Sasagamine, 
Nigata Prefecture, Japanese Alps, about 1,800 meters in altitude. 

Male.—Body about 6 mm in length, ground color black. Head 
dark brown, including antenne, mouth parts, and maxillary 
palpi; eyes bare, reniform, widely separated from each other; 
antenne highly plumose, 14-segmented; antennal ratio about 
3.35; maxillary palpi 5-segmented, including small, basal, non- 
setigerous segment (3 :6 : 10 : 12 : 20). 

Thorax deep black; pronotum slightly setigerous at side; scu- 
tum slightly pruinose, with paired, lateral, setigerous lines along 
pseudosutural fovew, without middorsal sete; sete of scutum 
not arising from pale basal punctures of integument; supra-alar 
setal group represented by about ten black setz. Both sides of 
abdomen dark brown, thickly beset with long black sete, which 
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arise from pale basal punctures. Hypopygium (Plate 2, fig. 
10) simple, setigerous; ultimate tergum membranous, setigerous 
only on lateral halves, without anal point; coxites elongate, 
setigerous, projected mesad on ventroproximal edge, without 
other distinct setigerous projections; styles also beset with smal} 
setzm, flattened, each with a minute, apical tooth and several 
minute, branched setze on apex. 

Legs entirely dark brown; proportional lengths of segments 
of foreleg 76 : 87 : 60 : 86 : 21: 11 : 9; leg ratio about 0.69; ti- 
bia of foreleg with an apical spur, which is basally pubescent 
and as long as diameter of tibial ‘end; first tarsal segment of 
foreleg with apical spurs; second tarsal segment with preapical 
spurs a little before tip; other three tarsal segments of foreleg 
without spurs; tibte of middle and hind legs each with two 
basally pubescent spurs, of which a longer one in the case of 
the middle leg is subequal] to, and in the case of the hind leg is 
slightly longer than, diameter of tibial end; comb of hind leg 
consisting of about fourteen strong bristles; proximal three 
tarsal segments of middle and hind legs each with small spurs 
on ventral side in addition to apical spurs; fourth tarsal seg- 
ment of each leg somewhat longer than fifth, slightly constricted 
beyond middle, distinctly flattened to an oval shape distad vf 
- the constriction ; ratio between two distal segments of hind tarsus 
about 14 :12, fourth being longer than fifth. Wings hyaline, 
without macrotrichia on membrane; m-cu very short; r-m curved; 
R: and R,,; not swollen. Halteres dark brown. i 

Habitat.—Japanese Alps, Japan. 

Holotype.—Male; head, legs, wings, and hypopygium mounted 
in euparal; Sasagamine, Nigata Prefecture; March 9, 1932. 

Type specimen.—Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi, ; 

This fly is of an intermediate form between the genera Syn- 
diamesa and Diamesa, having the following characters of the 
former genus: Fourth tarsal segment longer than fifth and three 
proximal segments of the middle and hind tarsi spurred. This 
fly has the following characters of the latter genus: Setigerous 
pronotum, flattened fourth tarsal segments, and two proximal 
segments of the fore tarsus spurred; but this fly is placed in 
Diamesa, and not in Syndiamesa, owing to the important char- 
acter of the flattened fourth tarsal segments. These interme- 
diate characters will serve to distinguish the present species from 
other related species of Diamesa, 
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DIAMESA (DIAMESA) ALPINA sp. nor, 

This species was captured at Tsurugisawa, Japanese Alps, 
2,400 to 2,700 meters in altitude (Plate 4, fig. 30), on the new 
snow in October and at Kakogawa, 1,500 to 1,600 meters in 
altitude, on the spring snow. The adults of this species are 
commonly found on the mountain snow in association with a 
certain nival stonefly, Capnia nivalis Ueno. Sometimes many 
larvæ, pups, and imagines of this spocies were found in the 
Stomach of a torrential fish, Salvelinus pluvius, captured in 
Kashima River, 1,000 to 1,500 meters in altitude, October 13, 
1930. The gelatinous cords of egg masses were found along 
the stream adhering to varioug substrata, such as wet stones, 
twigs, ete. The eggs are arranged in two longitudinai lines 
within the gelatinous matrix (Plate 4, fig. 32). Among the 
material taken from the stomach of a fish, I found many eopu- 
Inting pairs of which the females were almost always pale in 
color and their wings and legs not fully extended, indicating 
that they were pairing immediately after emergence. 

Male.— Body 2.5 to 3 mm in length, ground color dark brown, 
not highly setigerous in general appearanee; wing expanse 6.5 
to 7 mm; wings slightly clouded. Eyes reniform, widely sepa- 
rated from each other on dorsal side, distinctly pubescent; dis- 
tance between them greater than one-third of head width or 
slightly less than vertical length of eyes (12 : 16) ; frontoclypeus 
with one pair of conspicuous sete on lateroproximal region and 
very rarely with two pairs; antenna 9-segmented, with a few 
short verticils; scape without sete; pedicel elongate, with about 
five verticils on distal part, thrice as long as width, paler on 
proximal half; first segment of flagellum with two or three 
short verticils; second segment with one verticil; third to fifth 
usually without verticils; sixth segment longer than each of 
preceding four segments, with about four verticils: distal Sega 
ment fusiform, with four verticils on proximal region and two, 
short, apical sete; antennal ratio about 0.5, varying from 0.4 
to 0.6; each maxillary palpus with elongate ultimate segment 
and three moniliform proximal segments. 

Pronotum setigerous only at side; scutum with a few Short 
setze along pseudosutural fovez, these sete arising from pale 
basal punctures; supra-alar setal group represented by three or 
four black sete; scutellum brown, and its entire surface hairy. 
Hypopygium (Plate 2, fig. 8) very simple; ultimate tergum tri- 
lobate, slightly setigerous, with small sete along caudal margin, 
with minute hyaline anal point; coxites elongate, large, beset 
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with small sete; styles also with small sete, each with four 
(3 to 5) minute black teeth and several hyaline spines at tip. 

Legs entirely dark brown; fourth tarsa] segment distinctly 
obcordate; claws simple, not serrate at tip, with about three 
long sete at each base; one tibial spur on foreleg, two on 
each middle and hind leg; these spurs flattened and pubes- 
cent basally, bare and chitinized at tip; tibial comb of hind leg 
consisting of eighteen strong bristles; tarsus of ezch leg with 
minute spurs on each of the proximal three segments; the fore- 
leg having the following proportional lengths of segments: 
90 :88:57:28:17.5:7:8; leg ratio about 0.64 to 0.65. 
Wings (Plate 1, fig. 5) broad, hyaline, clouded with gray 
on marginal area, without macrotrichia; main veins brown, with 
small sete; costa not produced beyond end of Ras; Ry and Ras 
more or less swollen distad, relative lengths between them about 
10 : 17 or 10 : 19; Ras ending on costa, very close to tip of R; 
r-m very slightly curved, a little longer than three times first 
section of M;.,; m-cu very short, equal in length to width. Hal- 
teres yellow, 

Female.—Body 2.6 to 3 mm in length; wing expanse 5.2 to 7 
mm. Main differences from the male as follows: Antenne 8- 
segmented, with à few verticiis; distal segment shorter than 
preceding four segments of flagellum taken together, with two 
short apical sete and three verticils on proximal part; antennal 
ratio about 0.4; leg ratio of foreleg about 0.61, very rarely attain- 
ing 0.7; hypopygium without distinct long setze; ultimate sternum 
dark, entirely pubescent, with large thickened lamell along cau- 
dal margin, with a small, V-shaped, caudal incision, without 
distinct sete; ultimate tergum (Plate 2, fig. 11) membranous, 
slightly hairy at side, with a pair of small, blunt, setigerous 
projections on caudal margin near bases of cerei; cerci (Plate 
1, fig. 6} short, somewhat rectangular, pale brown; sperma- 
thece two, elongate, ellipsoid, brown, without colored neck region. 

Pupa.—Body 2.4 to 4 mm in length; exuvim ochraceous, hya- 
line, entirely covered with minute dotlike spinules; dorsal spinous 
welts seven in both sexes, ventral spinous welts four in female 
and five in male. Vertex with strong paired setze near antennal 
bases; base of antennal sheath distinctly projected cephalad, 
forming a characteristic tuberculous horn (Plate 3, fig. 22). 
Thorax with several small setz, which are not distinet, excepting 
a pair of large sete cephalad of respiratory organs; prothoracic 
respiratory organs small, filiform, flattened at middle, not pu- 
beseent (Plate 3, fig. 23). In both sexes one dorsal spinous 
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welt on each abdominal segment from second to eighth, in female 
one ventral welt on each segment from fourth to seventh, and 
in male on each segment from fourth to eighth, thus making 
the general characters of the present pupa different from those 
of Diamesa pupe as described by Potthast, in the absence of 
the ventral welt of third abdominal Segment; spines of dorsal 
welts small, dark, solid, conical, not eurved backwards; those 
of ventral welts smaller than those of dorsal welts; number of 
spines varying in different segments, individua!s, and sexes from 
twelve to fifteen on dorsal welts and from twenty to twenty-four 
on ventral welts, excepting those of modified eighth segment; 
typical arrangement of abdominal sete as follows: Five pairs 
of small sete on each dorsum, four pairs of small sete on each 
venter, and a minute and three large sete on each lateral ex- 
pansion; lateral expansion comparatively narrow, provided with 
a rudiment of spiracle on dorsocephalie region and a very small 
pointed projection on caudal margin; eighth segment provided 
with two large sete on each small lateral expansion, two pairs 
of small setze on each lateral side of dorsum and venter; in 
female dorsa! welt consisting of only about ten spines, and 
ventral wall of this segment expanded caudad forming a large 
wollen part of genital sheath; in male ventral welt of eighth 
segment composed of eight or ten spines; ultimate segment 
somewhat semielliptical from dorsal aspect, its dorsal side al- 
most flattened, without sete; lateral and caudal margins flat- 
tened forming lamellalike edges; caudal margin deeply con- 
Stricted at meson, provided with a pair of setal groups each 
consisting of three, long, brown setze; in female sheaths of hypo- 
bygium small, bilobate, not extending beyond caudal margin of 
ninth segment (Plate 3, figs. 20 and 21); in male hypopygial 
sheaths large, deeply bilobate, extending caudad far beyond 
eaudal margin of ninth segment, then strongly eurving back- 
ward, as in the Diamesa group in general. 

Habitat,—Japanese Alps, Japan. 

Holotype.—Male; Tsurugisawa, Toyama Prefecture; October 
16, 1928, 

Allotopotype.—Female; October 16, 1928. 

Paratypes.—Males and females; head, legs, wing, and hypo- 
pygium mounted in euparal; Tsurugisawa, Toyama Prefecture; 
October 16 and 17, 1928, and June 14, 1935; and Kakogawa, 
Nagano Prefecture, April 1, 1930. 


? Arch. Hydrobiol., Suppl-Bd. 2 (1915) 350-361. 
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Type specimens —Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

This species is related to Diamesa borealis Coquillett and D. 
culicoides Heeger, but differs distinctly in the dark brown or 
brown maxillary palpi, antenna, scutellum, and legs of the male 
and the longer crossvein r-m of both sexes from ihe former 
allied species and differs in the higher value of the antennal 
ratio of the male from the latter species. A female specimen 
collected by Mr. S. Hosono at Seki, Nigata Prefecture, March 
31, 1927, is slightly different froni the other specimens only in 
the short ultimate segment of the antennz, the antennal ratio 
being reduced to 0.8. This may be an aberrant form of this 
species. 


DIAMESA (DIAMESA) JAPONICA sp, nov. 

This fly was captured on the snow in the Japanese Alps, 260 
to 1,600 meters in altitude. 

Afalc.— Body about 4.1 mm in length, ground color black; wing 
expanse about 7,2 mm, Eyes pubescent, reniform, widely sepa- 
rated from each other on dorsal side; frontoclypeus with only 
four pairs of long sete on lateroproximal region; antennz,9- 
segmented, not plumose, with only a few short verticils, 0.54 
mm in total length; scape without sete; pedicel equal in length 
to following three segments of flageilum together, entirely brown, 
with three verticils on distal region; ultimate segment «f an- 
tenna elongate, cylindrical, longer than remaining segments of 
flagellum together, with two small apical sete, with six long 
verticils on proximal region; antennal ratio about 0.81; remain- 
ing segments of flagellum moniliform; first and second segments 
each ‘with one verticil; other intermediate segments without 
verticils; maxillary palpi dark brown, moniliform, distinetly 
5-segmented (4:5 :9 : 10 : 16) ; distal segment pale and cylin- 
drical, 

Thorax entirely black; pronotum slightly setigerous at side; 
seutum without median setze; erect black sete along the pseudo- 
sutural fovez arising from dorsal black punctures: scutellum 
sparsely beset with long black sete. Hypopygium (Plate 2, fig. 
7) with very small sete, darker than anterior segments; ultimate 
tergum with a large, membranous, anal Point, very sparsely 
setigerous along cauda! margin; coxites each with a dorsomesal 
membranous Iobe which is hardly extended to the tip of anal 
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point; styles with minute sete, each provided with an apical 
tooth, 

Legs entirely black; fourth tarsal segments obcordate, shorter 
than fifth; all tarsi with apical spurs on each of proximal 
three segments; tibial spurs highly pubescent, small, far shorter 
than diameter of tibial end, each with a minute chitinized 
tip; tibial comb of hind leg consisting of about twenty-two 
strong bristles; proportional lengths of segments of foreleg 
116 : 109 :63 :30:19:7:10; leg ratio about 0.57 to 0.58. 
Wings broad, brownish under transmitted light, hyaline, clouded 
on margin, especially on anal margin, without macrotrichia; 
main veins dark brown; costa slightly produced beyond end 
of Ras; R, and Ris more or less swollen distally, their relative 
lengths about 23 : 37; Ro, ending very close to end of R,; r-m 
angulate or strongly curved, about thrice as long as first section 
of Ma4; m-cu slightly shorter than first section of Ms; Cu 
curved at tip. Halteres yellowish white. 

Feimale.—Generally similar to male; body about 4 mm in 
length; frontoclypeus more setigerous than in male, being pro- 
vided with ten pairs of sete; antenne more setigerous, with 
long vertieils, 8-segmented; antennal ratio about 0.4; pedicel 
equal in length to following two segments taken together, with 
five verticils on distal region; proximal two flagellar segments 
each provided with about five sete; third with threc; fourth 
and fifth each with two; sixth with about five proximal and 
two long distal verticils, fusiform, equal in length to preceding 
three segments taken together; maxillary palpi 5-segmented 
(2 :4:8:7 :13); leg ratio of foreleg 0.57 to 0.58; tibial comb 
of hind leg consisting of about twenty-three sete: ultimate ter- 
gum dark brown, very slightly setigerous, not reduced into, mem- 
brane; ultimate sternum dark, very slightly setigerous at side, 
with only three small sete on either side; cerci (Plate 2, fig. 12) 
pale at base, somewhat triangular, projected ventrad; sperma- 
thecz two, small, spherical, brown, with brown neck. Other 
structures closely resembling those of male. 

Pupa —Body about 4 mm in length; exuvie ochraceous, 
slightly brown on head, thorax, and caudal end; abdominal 
spinous welts consisting of large brown spines arranged on 
prominent brown ridges. Head with a pair of large setz on 
vertex near bases of antennz; projections of antennal bases 
very small, indistinct. Thorax with six pairs of distinct sete : 
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Two pairs on pronota! region, three near respiratory filaments, 
and one pair on middle of scutal region; these thoracic sete 
more distinct in male than in female; respiratory organs (Plate 
3, fig. 24) very much elongate, filiform, not distinctly flattened 
at base. Abdominal spinous welts arranged on following seg- 
ments: In female seven dorsal welts on segments second to 
eighth, and five ventral welts on segments third to seventh, and 
in male seven dorsal welts as in female and six ventral welts 
on segments third to eighth; in both sexes first ventral welts 
(Plate 8, fig. 25) highly reduced, only spines of lateral part 
remaining, each welt consisting of several large and small spines, 
larger ones being five to seven on one welt in male and six to 
nine in female; spines of ventral welts smaller, more slender 
than those of dorsal and slightly curved cephalad (Plate 3, figs. 
26 and 27); setal arrangement of abdominal segments as in 
Diamesa alpina, but lateral expansions better developed; welts 
of seventh and eighth segments of female more or less reduced 
than in preceding segments; dorsal welts of these two segments 
each provided with six large spines, and ventral welt of eighth 
segment eompletely wanting; venter of cighth segment of female 
swollen ventrocaudad, provided with a line of minute dotlike 
spinules on caudal margin instead of welt. Ultimate segment 
of both sexes broad, somewhat trapezoid from dorsal aspect, 
with broad marginal ridge, deeply constricted at caudomeson, 
provided with a pair of setal groups on each caudal margin; 
these setal groups comparatively widely separated from each 
other, each consisting of three, long, curved sete; structures 
of genital sheath as in Diamesa in general. Structures of ab- 
dominal spinous welts closely resembling those of Diamesa in- 
signipes Kieffer, but differing in the spines of one welt being 
less than ten. 

Rabiiat—Japanese Alps, Japan. 

Holotype.——Male; hypopygium mounted in euparal; Kashima, 
Nagano Prefecture; June 1, 1928, 

Allotype.—Female; head, legs, and hypopygium mounted in 
euparal; Sasagamine, Nigata Prefecture; March 27, 1932. 

Paratypes.—Males and females; Kinebashi, Fukui Prefecture; 
ad 10, 1930; and Hosono, Nagano Prefecture; March 17, 

935. 

Type specimens.—Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Messrs. 
K. Imanishi and K. Tsutsui, 


t 
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This species is related to Diamesa borealis Coquillett and D. 
culicoides Heeger, but distinctly separated from the above two 
allied species by the antennal structures and coloration of the 
body, as,in D. alpina Tokunaga. Another allied species, D. 
waltli Meigen, has a comparatively high value of the antennal 
ratio, and the antenne of the male are 14-segmented and plumose. 


DIAMESA JAPONICA var. (No. 1). , 

This vari&ty was captured on the spring snow at Seki and 
Sasagamine, Nigata Prefecture, and closely resembles the type; 
it differs only in the following structures: Value of leg ratio 
slightly larger, being 0.56 to 0.6; nonsetigerous, ultimate ster- 
num; rounder cerci (Plate 2, fig. 13); and nonspherieal, 
comma-shaped spermathecæ (Plate 2, fig. 17). 

Specimens. —Females; Seki and Sasagamine, Nigata Prefec- 
ture; March 26 and April 2, 1928; collected by Messrs. K. 
Ithanishi and S. Hosono, 


DIAMESA (DIAMESA) ASTYLA ap. nov. 

This peculiar fy was collected on snow at Tsurugisawa, To- 
yama Prefecture, 1,600 to 2,000 meters in altitude. 

Male—Body small 3 mm in length, dark brown, slightly 
setigerous in general appearance; wing expanse about 5.7 mm. 
Head oval, 0.41 mm in width; eyes reniform, hairy, very widely 
separated from each other; distance between eyes about three- 
fifths as great as total width of head; frontoclypeus pubescent 
but without sete; antenna not plumose, sparsely beset with 
several short verticils, about 0.42 mm in total length, re- 
sembling female antennz of this genus in general] appearance; 
scape without sete; pedicel thrice as long as its width, with 
four short verticils on distal region; distal segment of antenna 
large, fusiform, equal in length to pedicel, with two very short 
apical sete and three verticils on proximal region; intermediate 
five flagellar segments moniliform, each slightly longer than 
width, without verticils or with one or two; proportional lengths 
of antennal segments as follows: 6:2.2:2:2:22:3°+6 13; 
antennal ratio 0,35; maxillary palpi yellowish brown, moni- 
Jiform, 0.33 mm in total length; proportional lengths of segments 
2:25:5:45:68, 

Thorax dark brown; pronotum slightly setigerous at side; 
scutum with several pale setigerous punctures along each pseu- 
dosutural fovea, without middorsal sete; scutellum dark brown, 
highly setigerous. 


546 The Philippine Journal of Science 1936 


Legs entirely brown; tibial spurs smail, far shorter than 
diameter of tibial end, flattened and pubescent basally, each with 
a minute bare tip; tibial comb of the hind leg consisting of 
about seventeen setze; each of the proximal three tarsal seg- 
ments of each leg with a pair of minute spurs; fourth segment 
of the tarsus obcordate, shorter than fifth; segments of foreleg 
having the proportional lengths 78 : 71 : 50 :22 : 14 : 5.0 : 7.5; 
leg ratio about 0.7. , « 

Hypopygium (Plate 2, fig. 9) peculiar m the absence of mov- 
able styles, entirely dark, beset with small setze; ultimate tergum, 
subdivided by a pair of dorsal chitinizations into a median, py- 
riform, setigerous plate and paired, lateral, setigerous, semi- 
chitinized halves; median tergite without anal point, slightly 
constricted longitudinally at caudomeson, with two or four hy- 
aline setze on its caudal margin; coxites large, elongate, each with 
a small thickened pubescent tubercle at tip instead of style; this 
tubercle with three hyaline setz at side; proximomesal lobes of 
coxites pubescent but without setze, usually hidden under ultimate 
tergum. 

Wings without macrotrichia; clouded at margin; main veins 
dark brown; costa very slightly produced beyond end of Ras; 
R, and Ras slightly swollen distally; Ro, ending near tip'of 
R,; r-m very slightly curved, thrice as long as first section of 
Maa; m-cu apparently wanting, Mj, being directly deflected on 
Cu,. Halteres yellowish white, 

Habitat.—Japanese Alps, Japan. 

Holotype.—Male mounted in euparal; Tsurugisawa, Toyama 
Prefecture; October 16, 1928; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi, 

This species differs from al the other known species of Dia- 
mesa by the unique character of the hypopygium of the male. 


€ 


DIAMESA (DIAMESA) TSUTSUM sp. nov. 

This fly was collected from the snow surface where D. japo- 
nica, Trichocera nivalis, Capnia nivalis, and certain snow Col- 
lembola were also found (Plate 4, fig. 31). 

Male.—Body about 4.5 mm in length, entirely dark brown. 
Eyes pubescent; frontoclypeus setigerous with short brown 
sete; antenne 9-segmented (5 :4.5:2.5:3:3:3:22:2:9); 
flagellar segments each with several short sete; ultimate seg- 
ment constricted before tip, with a short apical seta; second 
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antennal segment comparatively short, pale brown at proximal 
half; antennal ratio about 0.5. Pronotum slightly setigerous 
at side; mesothoracie stripes indistinct, Halteres yellowish 
white. Wings as in D. japonica: costa slightly produced 
beyond end of Ras; R; and Ru; somewhat swolen; r-m 
curved but less than in D. japonica and more than in D. alpina, 
ending on base of M,,.. Relative lengths of segments of foreleg 
98 : 108 :62,: 30 :20 :8 : 10; proximal twó tarsal segments of 
all legs each provided with apical spurs; leg ratio about 0.57. 
Penultimate abdominal tergum separated into paired, lateral, 
subtriangular, setigerous plates; ultimate tergum (text fig. 2, 
@) with a sharply pointed anal point and paired lateral plates. 


a 


Fig, 2. Diamesa tsutsxif sp. nov. and D. plumicortis ap, nov. ; a to d, D. tsutewii; a, ultimate 
tergite; b, coxite, ventral aspect: e, siyle, lateral aspect; d, apermuthtca; s'io g, D, 
plumicornis; e, ultimate tergite: f, coxite, ventral Aspect; g, style. 

Coxites (text fig, 2, b) forming a large, ventral, genital chamber 

between thickened proximal ridges of coxites, each with three 

mesal lobes, of which the proximal is fringed with very small 
sete and with two or three small sets on ventral side, middle 
lobe large, fringed with long sete and third lobe slender with 
small setze on mesal side; two, proximal, flattened lobes forming 
dorsal wall of genital chamber. Style (text fig. 2, d) distinctly 
curved, with a triangular, basal projection on lateral side and 
a small apical spine. 
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Female.—Body length about 5.8 mm; antenne 8-segmented 
(5:6:3,5 ;4 : 3,5 : 83,5 ;8 : 10) ; antennal ratio 0.42 (10 : 24) ; 
crossvein r-m ending at fork of M; proportional lengths of seg- 
ments of foreleg 115 : 134 : 85 :34 : 25 : 10 : 12; leg ratio about 
0.63; penultimate abdominal tergum pale brown on cauda! half; 
ultimate tergite subdivided into lateral halves by a narrow, me- 
dian, iransversal membranous area; cerci pale brown, sub- 
triangular; spermathecre (text fig, 2, d) ovoid, with dark neck 
region. Other structures as in male. 

Habitat.—Mountainous regions; Japan. 

Holotype.—Male; Hosono (about 600 meters in altitude), 
Nagano Prefecture; March 17, 1935. 

Altotopotype.—Female; March 17, 1935. 

Type specimens. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Mr. K. 
Tsutsui. i 

This species is named in honor of the collector of this interest- 
ing midge. In general appearance the fly resembles D. japonica, 
but the structure of the male hypopygium is characteristic. 
The hypopygium is similar to that of D. camptoneura Kieffer, 
but the male antennz are highly different in the absence of 
plumose hairs and the number of segments, : 


DIAMESA TSUTSU!] (summer form 7). 

This is slightly different from the type in the following chax- 
acters: Body 4 to 6 mm in length; dark brown or brown in 
ground color; ultimate antennal segment with two, small, apical 
sete; antennal ratio 0.47; leg ratio 0.68 to 0.8. Cerci (Plate 
2, fig. 15) pale brown; spermathecz as in Plate 2, fig. 19. Pre- 
sumably these female specimens are the summer form. 

Spécimens.—Alcoholie females; Renge, Toyama Prefecture; 
August 15, 1931; and Kamikochi, Nagano Prefecture; July 17 
to 21, 1932; deposited in the entomological laboratory of Kyoto 
Imperial University; collected by Mr. K. Imanishi and by Mr. 
Tokunaga, 


DIAMESA (DJAMESA) PLUMICORNIS sp. nor. 

This fly was found at Mount Hiei, Kyoto. 

Male.—Body 5.5 mm in length, dark brown in ground color; 
abdomen brown, pale brown on the sternal side. Eyes and fron- 
toclypeus setigerous. Antenne 14-segmented, highly plumose, 
with dark hairs; each with a short apical seta; ultimate segment 
slightly swollen distally, with a papilliform projection at tip; an- 
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tennal ratio over 1 (33:31), Pronotum setigerous atside, Costa 
slightly produced beyond end of Ras; Ry slightly swollen; cross- 
vein r-m ended on Mi. almost straight. Halteres white. Pro- 
portional lengths of segments of foreleg 82 : 96 ; 66:31:20: 
7 : 8; leg ratio about 0.69; proximal two tarsal segments of each 
leg with apical spurs. Ultimate tergum (text fig. 2, e) uniform- 
ly thickened, with dark, slender, anal point, which is not sharply 
pointed; coxites (text fig, 2, f) with a setigerous mesal lobe and 
a minute, nonsetigerous, fingerlike lobe; style (text fig. 2, g) 
very slender, slightly curved, with a minute apical spine. 

Habitat.—Kyoto, Japan, ` 

Holotype.— Alcoholic male; Mount Hiei, Kyoto; March 17, 
1935; deposited in the entomological laboratory of Kyoto Im- 
perial University; collected by M. Tokunaga. 

This fly is the only known Japanese species of the subgenus 
Diamesa that is provided with plumose antenne. In general 
appearance it somewhat resembles D. waltli Meigen and D. ha- 
maticornis Kieffer, but they are distinctly different from each 
other in the structure of the hypopygium and in the value of 
the antennal ratio. 


DIAMESA sp. (No. I). 


This fly was captured at light at Renge, Japanese Alps, T'o- 
yama Prefecture, altitude, about 2,000 meters, in the summer 
season, 

Female—Body comparatively large, 4.5 mm in length, black 
in ground color. Head dark brown; eyes hairy; reniform, widely 
separated from each other; frontoclypeus setigerous with about 
twelve sete; antennz 8-segmented, setigerous; three verticils 
on scape, six on pedicel, five on first flagellar segment, four on 
second, three on third, four on fourth, two on fifth, and two on 
ultimate in addition to two, short, apical setze; ultimate segment 
of antenna slightly shorter than preceding three segments to- 
gether (50 : 54); antennal ratio about 0.73; maxillary palpi 
elongate, cylindrical, far longer than the antennæ; proportional 
lengths of segments 7 :11:10:17. Pronotum setigerous at 
side; scutum slightly pruinose, without middorsal setz; supra- 
alar sete eight. Leg ratio of foreleg 0.7 to 0.8; relative lengths 
of foreleg segments 105 : 127 : 90 : 389 :22 1:8 : 9; fourth tarsal 
segments lobate, shorter than fifth; tibial spurs large, not flat- 
tened basally, hurdiy as long as diameter of tibial end; tibial 
comb of hind leg consisting of about twelve sete; each of the 
two proximal tarsal segments of all legs provided with a pair 
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of small spurs. Hypopygium setigerous; ultimate tergum sub- 
divided by a median membrane into lateral, setigerous tergites; 
ultimate sternum dark, setigerous at side, with a shallow, caudal 
incision; eerci (Plate 2, fig. 14) projecting ventrad, pale at base; 
spermatheca (Plate 2, fig. 18) two, brown, each with brown neck 
region. Wings without macrotrichia; costa slightly produced 
beyond end of Ras; R and Ras more or less swollen at tip; 
R.., ending close to end of R,; r-m distinctly curved; m-cu very 
short. Halteres yellow. 

Habitat.—Japanese Alps, Japan. 

Specimen.— Female; legs mountéd in euparal; Renge, Toyama 
Prefecture; August 15, 1931; deposited in the entomological la- 
boratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

DIAMESA sp. (No. 2). 

This female specimen was collected on snow at Seki, Nigata 
Prefecture, and has the following distinctive characters: Body 
length about 4.3 mm; £round color dark brown; eyes finely pu- 
bescent with minute, brown, dotlike hairs; frontoclypeus highly 
setigerous; antennz 8-segmented, setigerous; scape with four 
sete; ultimate segment of antenna fusiform, longer than pre- 
ceding three segments together (12 : 10), with one proximal 
verticil and two apical sete; antennal ratio about 0.52; segments 
of maxillary palpi 3 :7 :11:12:17 in relative lengths; wings 
with slightly curved r-m; halteres yellowish white; proportional 
lengths of segments of foreleg 99 : 122 : 84 : 40 :24 : 9 : 16; leg 
ratio about 0.7; tibial comb of hind leg composed of twenty-one 
sete; hypopygium as in Diamesa sp. (No. 1). 

Habitat.—Nigata, Japan. 

Spccimen.—Female, head, legs, and wings mounted in euparal; 
Seki, Nigata Prefecture; March 23, 1928; deposited in the ento- 
mological laboratory of Kyoto Imperial University; collected by 
Mr, S, Hosono. 

This female is eloscly related to Diamesa sp. (No. 1), but 
differs distinctly in the following points: Very short pubescence 
of eyes; more setigerous frontoclypeus, less-produced costa, 
slightly curved r-m, and the value of the antennal ratio. 
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ILLUSTRATIONS 


PLATE 1 


1. Syndiamesa lanccolata sp. nov., male hypopygium, dorsal aspect. 

2. Prodidmesa bathyphila Kieffer, male Wypopygium, ventral aspect, 

3. Syndiamesa kashime sp. nov., male hypopygium, dorsal aspect. 

4. Syndiamesa montana sp. nov,, male hypepygium, dorsal aspect, 

Diamesa alpina sp. nov., hale wing; ul, anal lobe; f, first section 
of Mapa mex, mediocubital erossvein > vm, radiomedial cross- 
vein; $c, squama. 

6. Diamesa alpina sp, nov., female cereus, lateral aspect. 


In 


PLATE 2 


T. Diamesa japonica sp. nov., male hypopygium, dorsal aspect; ud, 
appendage of coxite; ap, anal point. 

8. Diamesa alpine sp. nov., malo hypopygium, dorsal aspect. 

9. Diumesa astyla sp. nov., male hypopygium, dorsal aspect. 

10. Diemesa migetang sp. nov. male hypepygium, dorsal aspect. 

11. Diamesa alpina sp. nov., ultimate tergum of female, dorsal aspect. 

12. Diamesa japonica sp. nov., female cercus, lateral aspect, 

2. Diamesa japonica var. (No, 1), female cercus, lateral aspect. 

14. Diamesa sp. (No. 1), female cercus, lateral aspect. 

15. Diumesa tsutzuii (summer form ?), female cercus, lateral aspect. 

18. Diemesa japonica sp. nov., spermatheca. 

i" Diamesa japonica var, (No. 1), spermatheca. 

18, Diamesa sp. (No. 1), spermatheca, 

19. Diamesa tsutsuii (summer form ?), spermatheca. 


PLATE 3 


20. Diumcsa atpina sp. nov., female pupa, three caudal segments, dor- 
sal aspect. t 
21, Diamesa alpina sp. nov., female pupa, three caudal segments, Yen- 
tral aspect. 
22. Diamesa alpina sp. nov., pupa, tubercle of the antennal base. 
23. Diameso alpina sp. nov., pupa, prothoracie respiratory organ. 
24, Diamesa japonica sp. nov., pupa, prothoracie respiratory organ. 
25. Diemesa japonica sp. nov., pupa, ventral Spinous welt of third ab- 
dominal segment, caudal aspect. 
26. Diamesa japonica sp. nov., pupa, ventral spinous welt of fifth ab- 
dominal segment, caudal aspect. 
Diamesa japonica. sp. nov., pupa, dorsal spinous welt of fifth ab- 
domina) segment, caudal aspect. 
28. Syndiamesa montane sp. nov., male pupa, ultimate segment, dor- 
sal aspect. 
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Fic, 29. Syndiamesa montana sp. nov, male pupa, branched seta of lateral 
expansion of eighth abdominal segment. 


PLATE 4 


Fic. 30. Tsurugisawa, Japanese Alps, spring season. Syndianjesa mon- 
tana, Diamesa alpina, and D. astyla were found on the snow 
in company with Capnia nivalis Ueno. 

31. Hosono, Nagano Prefecture, spring snow. Diamesa japonica, D. 
teuteuit, Trichecera nivalis, Capnia nivalis, Capnia sp., and snow 
Collembola were found on the snow surface of thé forest zone. 

32, Egg cords of Diamesa alpina adhering to a twig found at margin 
of a torrent, 

TEXT FIGURES 


Fic. 1. Prodiamesa brevitarsis sp. nov.; a, male hypopygium, dorsal as- 
pect; b, male antenna. 

2. Diamesa tsutssmii sp. nov. and D. plumicornis sp. nov.; a to d, D. 
tsutstii; a, ultimate tergite; b, coxite, ventral aspect; e, style, 
lateral aspect; d, spermatheca; e to g, D. plumicornis; e, ultimate 
tergite; f, coxite, ventral aspect; g, style. 5 
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PLATE 4. 


PHILIPPINE PSYCHODIDZE (DIPTERA), I 
PSYCHODINA 1 


By F. DEL Rosario 


, 


Of the National Museum Division, Bureau of Science, Manila 
TWO PLATES AND FOUR TEXT FIGURES 


The subfamily Psychodinse comprises a group of nonblood- 
sucking moth flies belonging to the large family Psychodide. 
They are generally of small size, usually over 1 millimeter long, 
rarely attaining 3 millimeters. They can be distinguished from 
members of other subfamilies, especially Phlebotominz, by the 
wings being folded rooflike over the abdomen, like tiny moths, 
and by the fact that the first forking of the second vein is near 
the base, instead of nearer the middle, of the wing. 

The subfamily Psychodinz, which contains at present a num- 
ber of genera, is practically unknown in the Philippines. So 
far as I ean ascertuin, no species of this subfamily has hitherto 
been recorded from this country. While working the psychodid 
collection of the Bureau of Science, E discovered one specimen 
belonging to the genus Psychoda. This is evidently a distinct 
species and is apparently new to science. Two specimens col- 
lected’ by me at Baguio, Mountain Province, Luzon, may be 
treated here as two distinct species, From collections made 
in Alabang and San Pedro Makati, Rizal Province, and Manila, 
all in central Luzon, four species seem to be very distinct and 
are here described as new species. 

The psychodid flies discussed, therefore, represent seveX new 
species of the genus Psychoda. Three other species of the same 
genus are also included. The types of the new species described 
in this paper will be deposited in the Bureau of Seience entomo- 
logical collection. > 

Inasmuch as the literature dealing with the classification of 
the Psychodine shows some confusion in the status of certain 
genera, and since the morphology of the entire subfamily is at 
best but imperfectly known, I deemed it advisable to describe 
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the external morphology of the adults of the genus Psychoda. 
These accounts are drawn from materials in the collection of 
the United States National Museum, from the Bureau of Science 
entomological collection, and from the author's personal col- 
lection, and summarize the important characters common to ali 
the species I have.examined. : 


PSYCHODIDA 
PSYCH ODIN 4 
Genus PSYCHODA Latreille 


Tipula, pt. LINN/EUS, Syst. Nat. (1859). _ 
Psychoda LATREILLE, Precis d. curact. yen. d. Ins. (1796). 
Trichoptera MEIGEN, Mliger's Mag. Ins. 2 (1803). 

Very close to Pericoma, from which it may be distinguished 
by the rather elongate anienne having fourteen to sixteen seg- 
ments, the segments of the flagellum, except segment 13, pos- 
sessing a basal spherical node and a long internode, the last 
three terminal segments of reduced size and may or may not be 
intimately united with each other. 

Genotype—Tipula phalenoides Linneus. 


EXTERNAL MORPHOLOGY 
ADULTS 


Occiput in both sexes usually 
covered with numerous, stout, 
forwardly projecting hairs. 
Eyes nt frons separated by a dis- 
tance varying from a fine line to 
about four times the diameter of 
one facet. Frons and clypeus 
together nearly triangular, with 
thick hairs (text fig. 1). 

Proboscis about one-half as 
long as the head in both sexes. 

03 mm The mouth parts of the male are 

Piae Red m col sonar, Shown in text fig. 2 Tip of 
ee ane en aay a m RR CIE 
pose sis Katen Tif antenna: may not be definitely enlarged 
with from four to six long or 

short teeth at the tip and with two to six long spines on the 
outer surface; those with enlarged lobe may not have any spine- 
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like teeth on its innor surface or may have as many as eight; 
the outer margin with four to twenty or more long and short 
spines. The remaining mouth parts are slightly chitinized and 
distally hear long and several short fine hairs. The labrum is 
unarmed and distally narrows to an almost acute apex bearing 
minute hairs. Man- 
dible wanting. Hy- 
popharynx ewell de- 
veloped, strongly 
chitinized; distally 
narrowing to a: 
pointed apex, bearing 
minute hairs. Max- 
ille represented by a 
free, rodlike struc- 
ture, the stipite, 
which is close to the 
hypopharynx and al- 
most touching the 
anterior arm of the 
tentorium, and a 
feathery galea, which 
is nearly as long as 
the stipite. Cardines 
apparently wanting. 
Palpi in both sexes 
composed of four oe ene eer 
segments, the first 007mm 


segment generally Fu. 2, Psychoda wakati sp. nov., mouth parts, dorsal 
the shoriest, Some- «wet; a iabrum; b, hypepharynx; c, labium id, Ra- 
times the first three MEV Miete: & Pats. M 
basal segments are of unequal length and the fourth only slightly 
longer. In some species the third is notably longer than the 
second. As a general rule, the terminal segment tapers and 
ends in a bluntly rounded apex bearing three to five or more 
long spines. In certain species the first and third segments 
are expanded near the middle or anteriorly and contain a deep 
pit or sensory cup; the inner surface of this pit bears a number 
of minute modified hairs shaped like a drum-stick. 

Antenne composed of fourteen to sixteen segments, all the 
segments distinctly separated from each other. Segment 1 sub- 
cylindrical, longer than broad, with stout hairlike spines. Seg- 
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TABLE 4.—Soils having a texture index below 36.9 


[Group 1.) 
Em | a — .— —À — d —— ] 
tatio, ; Tatio, | 
ilay — 5 Index of | ampi ci: Index of 
sund. j ture. | ample No. E texture. 
0.51 : 32.7 
0.97, 304 | 
0.69 32,8 
0.77 32.3 
Pr = i lll lsncxd 


«Those oila may p Classified according tu the texture index as mostly sand, sandy, or 
silly lozm, 


TABLE 5.—Soils having a texture index of 36 to 50. 


[Group 2.] 


 _ _ _— —. 
| i 


Index of 
feature. 


Index of 


ul 
Sample Nu. texture. 


50,0 | 
42 2 

43.2 
47,1 
40.2 
16,6 | 
41,4 
d6.4 


d E 40.9 


. Classification of these soils according to the texture index is uncertain. 
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TABLE 6.—Soils having a texture index above 50a 


[Group 3.] 


¡— 


Ratio, 


m 
EN Ratio, | 
> - 2 = N H E . x 
Sample No. Shy Indèx af : Sample No. i Ime. i bud 
— — — A PA Pop Were edu 
tae | 4.42 75.7 | 
2.06 349! — 748 : 
1.33 | 198| soc i 
LST, 2.88 62.6 | 
1.21 | 


E These sois may be claasificd according (o the texture index or clay loam or heavy clay. 


OBSERVATIONS ON THE LIFE CYCLE OF GNATHOS- 
TOMA SPINIGERUM ! 


By CANDIDO M, ÁFRICA, PEDRO G. REFUERZO, and Evsrare Y. GARCIA 


Of the School of Hygicne and Pitblic Health, University of the Philippines 
Mattila 


THREE PLATES 
INTRODUCTION 


Human gnathostomiasis is unknown in the Philippines, al- 
though Gnathostomea spinigerum Owen has been observed fre- 
quently in the stomach of cats in this country ¢ Tubangui, 1925). 
In Siam gnathostome infestation is not uncommon in man, as 
indicated by the five reported cases from that country (Levinsen, 
1889; Leiper, 1909; Robert, 1922) and the seven new cases col- 
lected by Prommas and Daengsvang (1933) during a period of 
two years. This infestation has also been reported in man once 
from the Federated Malay States (Samy, 1918), thrice from 
China (Tamura, 1921; Morishita and Faust, 1925), onee from 
Japan (Morishita, 1924) and twice from India (Maplestone, 
1929; Datla and Maplesione, 1930). Curiously enough all the 
worms collected from human cases were immature and found 
in peripheral lesions, 

The knowledge of the life cycle of Grathostoma spinigerum 
is fragmentary, Chandler (1925) found larval gnathostomes 
encysted in the mesentery of the rock python (Python reticula- 
tus), the king cobra (Naja buagarus), and the common cobra 
(Naja tripudians), which when fed to cats formed burrows in 
ihe liver or hecame embedded in the parietal perilonea! wall or 
renal capsules instead of developing into adul worms inside 
nodules in the stomach wall, but he was at a loss to establish 
the connection between these larva and the adult gnathostome. 
The first important contribution to the knowledge of the life 
cycle of this worm was furnished by Heydon (1929), who ob- 
served that the eggs of Gaathostoma spinigerum obtained from 


'The work was made possible through a research grant from the Board 
of Regents, University of the Philippines. Received for publication January 
15, 1936, 
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an infected eat, when kept in shallow water at room temperature 
developed inside fully motile larve in five days and, 1f kept in 
water up to twenty-three days, a certain proportion of them 
hatched out spontaneously embryos inelosed in large, looseiy 
fitted, delicate sheaths. Evidently influenced by Heydon's work, 
Prommas and Daengsvang (1933) attempted to infect white 
rats by feeding them with fully developed embryonated eggs and 
newly hatched larv of Gmathostoma spinigerum with negative 
results. Skin penetration by newly hatched larve in experi- 
ments conducted on rats and mice did not occur. Attempts to 
infect Ctenocephalus canis and C. felis by allowing them to feed 
on Gnathostoma eggs containing fully developed motile embryos 
also gave negative results. These writers were, however, suc- 
cessful in infecting an apparently unidentified species of Cyclops 
with newly hatched motile larve of Gnathostoma spinigerum. 
The larvze very soon pierced the gastric wall into the body cavity 
of the cyclopes after ingestion. In the body cavity of the erusta- 
cean, C. spinigerum larve underwent metamorphosis. Their 
size gradually increased aud was 872.5 by 61.6 y. at 14 days of 
age. Fully developed larvz, which showed structures similar 
to those found in the adult worm, were observed in the body 
cavity of the cyclopes in about seven days, although some may 
require a longer period. These results led the authors to con- 
clude that “suitable and unsuitable hosts possibly get Gnathos- 
tome infestation by drinking water containing infected cyclops." 
Recently, however, we found gnathostome larve, presumably 
those of G. spinigerum, encysted in the muscles of three species 
of fresh-water fishes in Laguna de Bay, a lake about 25 kilo- 
meters south of Manila. As this finding promises to establish 
a natural and logical connection between the adult gnathostome 
in mammals and the experimental gnathostome larvz in the 
Cyclops of Prommas and Daengsvang, we have decided to fol- 
low this elue. In this paper we are reporting the results of our 
preliminary investigation. 


MATERIALS AND METHODS 


Late in 1935, while searching for metacercariz of heterophyid 
flukes in the musele of some of our fresh-water fishes in 
connection with another work, we accidentally encountered in 
the flesh of Glossogobius giurus (Hamilton-Buehanan) (locally 
known as “bia”) nine encysted gnathostome larvz, which, judg- 
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ing from their size and structure, are presumably those of G. 
spinigerum. Subsequently the same larve were found in the 
muscle of Ophicephalus striatus Bloch (“dalag”) and Therapon 
argenteus (Cuvier and Valenciennes) (“ayuñigin”). All of the 
eleven Glossogobius giurus examined were found to harbor the 
larvee, an incidence of 100 per cent; of eight Ophicephalus stria- 
tus two were infected, an incidence of 25 per cent; and of 
twenty-three Therapon argenteus examined three yielded larve, 
an incidence of 12.6 per cent. All these fishes are abundant in 
Laguna de Bay. Cats and dogs imported from Biñan, a town 
on the shore of this lake, were’ autopsied to determine the pres- 
ence of adult gnathostomes in these animals. In two of six cats 
autopsied, adult gnathostomes were found in typical nodules 
in the stomach wall without visible communication with the gas- 
tric cavity. Immature worms were also found buried in the 
livers of these two cats. The adult worms obtained from the 
stomach nodules answer faithfully the description of Gnathos- 
toma spinigerum, even to the detail of the body spine as given 
by Faust (1929), except that our specimens possess nine trans- 
verse rows of cephalic hooklets instead of eight, However, 
according to Baylis and Lane (1920) the number of transverse 
row’ of cephalic hooklets varies from eight to eleven in Gna- 
thestoma spinigerum. Two of the seven dogs from the same 
town showed immature gnathostomes in the liver, identical with 
those found in the same organ of cats. A large number of 
cyclopes and small crayfishes were examined right in the town 
during à survey trip, but in no instance was a Gnathostoma 
larva encountered. 
EXPERIMENTS 


November 13, 1935.—Seven gnathostome larve obtained from 
the flesh of Glossogobius giurus were fed to a white rat which 
was killed nine days later (November 22). No worms were 
found in the stomach. 

November 20, 1935.—Six gnathostome larve from G. giurus 
were fed to a white rat. The animal died November 28. The 
stomach was negative. Thinking that the larve might have 
gone to some peripheral focus, we included the liver in the exam- 
ination, and two larva were found buried in this organ, causing 
a lesion similar to that described by Chandler in the livers of 
his experimental eats. 
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November 27, 1925.—Seven gnathostome larve from G. giurus 
were fed to a white rat, which was killed on December 7. One 
larva was found in what appeared to be a minute nodule in 
the stomach wall, and two were recovered from the liver. 

December 16, 1935.—Nine gnathostome larve from G. giurus 
and seven from Ophioeephalus striatus were fed to a white rat, 
which was killed January 10, 1936. As the animal was killed 
twenty-four days afte: the infestation the possibility of finding 
larvz in the muscles was considered. Six larve were found in 
the obliquus abdominis externus and posterior superficial pec- 
toral muscles and one in the liver. There was no difference 
noted in either size or structure between the larve found in the 
muscle and the one in the liver. 

December 31, 1925.—A survey trip to Biñan was made. A 
number of fishes of the species G. giurus, O. striatus, and T. 
argenteus caught in the nearby Laguna de Bay were examined 
and larve were found in each species. Two snakes examined 
were negutive for gnathostome. Many cyclopes of different 
species were examined for gnathostome larva, but all were 
negative. Small shrimps and ecrayfishes were also examined, 
but were likewise negative, 

Experimental infestation of cats has not been made because 
of the difficulty of finding animals that are absolutely free from 
infestation. Absence of eggs in the stool does not prove that 
a cat is free of this worm, because in some cases the, nodule 
which contains the adult worms is devoid of an opening that 
would permit the free passage of eggs to the stomach lumen. 
We are expecting to conduct feeding experiments on cats in the 
near future, as we have several expectant cats which we hope 
will ‘provide us with sufficient kittens free from infestation. 

Experimental infestation of cyclopes has likewise not been 
made because we lacked infected cats that could supply us with 
eggs, but we hope scon to be able to perform this experiment 
to see if we can infect Ophiocephalus striatus, which can be 
cultivated in aquaria, with gnathostome larvee by feeding it with 
infested cyclopes. 

DISCUSSION 


The success of Prommas and Daengsvang in infesting Cyclops 
with larve of Gnathostoma spinigerum and our discovery of 
Gnathostoma larve (presumably of G. spinigerum also) in the 
muscles of fresh-water fishes in a lake in the region around 
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which adult G. spinigerum appears to be a common natural 
infestation in the stomach of cats, promise an early solution 
of the life cycle of this worm. Although the possibility of direct 
infestation of suitable and unsuitable hosts by drinking water 
containing infected cyclopes as suggested by Prommas and 
Daengsvang cannot be entirely ruled out, infestation of these 
hosts by eating raw infested fish would appear to be the more 
natural and logical process, since the cat: and the dog as well 
as human beings are by nature piscivorous. It would be in- 
teresting to know whether these authors have already succeeded 
in establishing infestations in these hosts by feeding them with 
infected cyclopes. 

The size given by Prommas and Daengsvang for "mature" 
larve in their experimentally infected cyclopes is 0.8725 mm 
by 0.0616 mm. They remarked that no further change in struc- 
ture was noted once this size was reached (which is on or about 
the seventh day) even when kept in the crustacean up to one 
month. Our gnathostome larvz from fish muscles are consider- 
ably larger, having an average measurement of 4.5 mm by 0.312 
mm, or approximately twelve times larger than the maximum 
development attained in the crustacean host (see Table 1). This 
would indicate that the larvze undergo further development in 
the fish if we assume for the moment that the latter serves as 
the second intermediate host of Gnathostoma spinigerum. It 
would be easier and more logical to explain infestation of eats, 
dogs, and man by the ingestion of raw infected fish than by 
drinking water containing infected cyclopes, since, as has been 
pointed out, these hosts are by nature fish-eating; furthermore, 
it would be difficult to explain the light infestations usually ob- 
served in these mammalian hosts were they contracted by drink- 
ing water containing infected cyclopes. We observed that in- 
festation in the fish is relatively light, the larval yield never 
exceeding nine in each fish in a total of forty-two dissections. 

In India Chandler, as mentioned elsewhere in this paper, found 
gnathostome larve in the mesentery of snakes, which upon being 
fed to cats form burrows in the liver, or become embedded in 
the parietal peritoneal wall or the renal capsules instead of de- 
veloping into adult worms inside nodules in the stomach. The 
larve in the cat, except for their considerably larger size, re- 
semble the ones in the reptilian host in every other respect. 
Significantly the larve obtained by Chandler from the snakes 
approximate our larval gnathostome from the fish in size and 
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structure; furthermore, if these larvæ from the fish were fed 
io white rats much larger larve, which resemble in size and 
structure those recovered by Chandler from the liver of his 
experimental eats, could be found in the liver of white rats in 
from eight to ten days. By keeping the larve much longer 
(24 days) in white rats, larve could be obtained from the skeletal 
muscles of this animal, Morishita and Faust (1925) described 
larval gnathostome from the peripheral lesions in the human 
host which, like the ones recovered by Chandler from his ex- 
perimental eats fed with larve of reptilian origin, differ from 
the adult Gaathostoma spinigerum in having only four instead 
of eight rows of transverse cephalic hooklets. Chandler sug- 
gests that the worms only attain full development after a final 
moult. Since the gnathostomes described by Leiper (1909) and 
Tamura (1921) from peripheral lesions in man were provided 
with a full compliment of hooklets, and in both size and struc- 
ture were practicaly mature, one may be tempted to assume 
in a speculative manner that the worms of Chandler in the liver 
and peritoneum of his experimental cats and of Morishita and 
Faust in somatic foci in man could have developed, if they had 
been given sufficient time, to the semimature worms of Leiper 
and Tamura. We hope to verify this point by keeping the lurve 
long enough in the body of our experimental animals. That 
gnathostomes need not necessarily be confined in the stomach 
of the eat is shown not only by the finding of Chandler but also 
by our own discovery of immature larve burrowing in the liver 
of naturally infested cats. 

At this stage of our knowledge it is risky to speculate on the 
róle played by snakes in the life cycle of the gnathostome. Do 
they get their infestation by eating infected fish, or do they infect 
themselves by drinking water containing infected cyclopes? 
Both ure possible. However, the fact that the larve from the 
reptilian hosts approximate both in size and structure the larve 
from the flesh of fish would imply that snakes act in the same 
capacity as the latter animal. Having dissected so many snakes 
and obtained so many larve it is improbable that Chandler could 
have missed larger forms if these reptilian hosts allow further 
development of the worms in their bodies. Furthermore, snakes 
do not seem to include fish in their diet. On the other hand, it 
is still possible to find larger and structurally more developed 
larve in the snakes like those found by Morishita and Faust 
and by Leiper and Tamura in man. If this is found to be true, 
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the snakes would naturally assume the róle of the so-called 
unsuitable hosts of Guathostoma and not secondary intermediate 
hosts. An extensive dissection of reptilian hosts is necessary 
to clear this point. The possibility that snakes get infected 
with gnathostome larve by eating rats (and cats in the case of 
the python) is hardly tenable since the larvze obtained by Chand- 
ler in these reptiles were smaller than those we found in the 
liver and muscles of experimentally infested rats and in the liver 
of a naturally infested cat. Besides, the larve in the snakes 
when fed to eats have been found by Chandler to undergo further 
development in the liver of the latter. 

As regards the piscine hosts it appears more logical and 
natural that they get their infection by eating infected crus- 
taceans, which are the natural food of fish. However, extensive 
search for infected cyclopes in Laguna de Bay, where infected 
fish abound, proved unsuccessful. Could this mean that cyclopes 
can be infected only when no other crustacean is present, as is 
the case under laboratory conditions; or, to put it in another 
way, is it possible that there are other crustaceans prefer- 
red by the hatched larve of Gmathostoma for their first devel- 
opment? Would they encyst in Dapknea, small shrimps, and 
othtr fresh-water crustaceans? We have made a preliminary 
survey of these possibilities with negative results. It would be 
interesting to put these possibilities to further tests, 


2 SUMMARY 


1. Cats obtained from Biñan, a town on the shore of Laguna 
de Bay, were found to harbor adult Gmathostome spinigerum 
Owen contained in the stomach nodules. However, immature 
larvae have been found to wander to somatic foci (liver), of a 
naturally infested cat. 

2. Dogs from the same region are also naturally infested with 
this worm, but so far only immature worms in burrows in the 
liver have been found. 

3. Encysted gnathostome larvz of uniform size and structure 
(presumably of G. spinigerum) have been discovered in the 
muscles of three species of fresh-water fishes caught in Laguna 
de Bay; namely, Glossogobius giurus (Hamilton-Buchanan) 
(locally known as “bia”), Ophiocephalus striatus Bloch (locally 
known as “dalag”), and Therapon argenteus (Cuvier and Va- 
lenciennes) (locally known as “ayuñgin”). When these en- 
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eysted larva were fed to white rats, larvze which seem to have 
undergone development hoth in size and structure developed in 
the liver and skeletal muscles of this animal. i 

4. Suitable and unsuitable hosts possibly get gnathostome in- 
festation, not by drinking water containing infected cyclopes, 
but by eating raw fresh-water fish infested with larvæ which 
they possibly get by ingesting infected cyclopes. 

5. Further studies of this subject are in progress. 


ACKNOWLEDGMENT 


We acknowledge our indebtedness to Dr. Walfrido de Leon, 
of the Department of Sanitary Bacteriology and Immunology, 


for the microphotography. 
BIBLIOGRAPHY 


ALDABA, V. Fishing methods in Laguna de Bay. Philip. Journ. Sci. 45 
(1931) 1-29. Se E 

ALDABA, V. The Kanduli fishery of Laguna de Bay. Philip. Journ. Sci, 45 
(1931) 29-39. 

BavLis, H. A, and C. LANE. A revision of the nematode family Gnathos- 
tomide. Proe. Zool. Soc. London 2 (1920) 245-310. 

CHANDLER, A. C. A contribution to the life history of a gnathostome. 
Parasit. 17 (1925) 237-244. 

Darra, S., and P. A. MAPLESTONE. Infection by a gnathostome simulating 
mastitoidis. Ind. Med. Gaz. 65 (1930) 314-315. 

Faust, E. C. Human Helminthology. Lea and Febiger, Philadelphia 
(1929). 

HEYDoN, G. M. Creeping eruption or larva migrans in North Queensland 
and a note on the worm Gnathostoma spinigerum, Med. Journ. of 
Australia 1 (1929) 583-590, 

LEIPER, R. T. The structure and relationships of Gnathostoma siamense 
(Levinsen). Parasit. 2 (1909) 77-80. 

MAPLESTONE, P. A. A case of human infection with a gnathostome in 
India. Indian Med, Gaz. 64 (1929) 610—614, 

MoRiSHITA, K., and E. C. Faust. Two new cases of human creeping dis- 
ease (gnathostomiasis) im China, with a note on the infection in reser- 
voir hosts in China areas. Journ. Parasit. 2 (1925) 158-162. 

PROMMAS, C, and DAENGSVANG. Preliminary report of a study on the life 
cycle of Gnathostoma spinigerum, Journ. Parasit. 19 (1933) 287- 
292. 

ROBERT, P. L, La Gnathostomose humaine cedeme ambulant Siamois du 
a Gnathostoma spinigerum (R. Owen, 1836). Bull. Soc, Path. Exot. 15 
(1922) 854-860, 

Samy, P. S. Gnathostoma síamense or Gnathostoma spinigerum Owen. 
India Med. Gaz. 53 (1918) 436. 

TAMURA, H, On creeping disease. Brit. Journ. Dermatol. and Syphil 23 
(1921) 81-102, 

TUBANGUI, M. A. Metazoan parasites of Philippine domesticated animals. 
Philip. Journ. Sci. 28 (1925) 11-35. 


TABLE 1.—Eciative measurements of gnathostome larum, 


Nutural Infestation. | Artificial infestation. 


From 
i M — 


i Cyclope of ; 
Prommasand i | From 
Daengsvang. Fromanakes | From flesh of | Prom liver of | From liver of , liver of | Fram Iver of | From muscle of 
(spectu of Chandler. our fish, our puppy. our cat, Chandler's our White rat. | our white rat. 
; cat, 
o | 
Length... 0.372 3-3.86 3 as |! 6.0 so! q) 56 ! 5.2 
Width … 0.0616 0.4-0.45 0,312 0.412 0.36 (9 0.45 9.31 
Globular cephalic awelling e 0.21 bv 0.1 9.2 by 0.12 |0.24 hy 0,13 0.23 by 0.11 (4) 0.22 by 9.13 | 0.19 by 0.75 
CEsophagus: | 
Length. MM. Én g) 1.437 1.62 1.55; (4) F 
Width at bulbous portion. .. mm. . {a} [Qi 1.187 1.287 0.25 {a} 
Intestine length... mm., (5 (4) 2.5 2.58 2.75 (^ 
Hooklets: 
: 4 ¿l 4 4 4 "a4 
d t4 i is | 17 by 7 12.5 by 8 13,5 by 8 (5 


2 Not given. 

?4 to 5.0 mm at two days; 6.2 to 6.86 mm at cleven days, 

* 0.4 to 0,5 mm after two days; 0.52 to 0.57 mm after eleven days, 

927 to 93 per cent of body length. * 
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ILLUSTRATIONS 


PLATE 1 


Fig. 1. Anterior end of Gnathostoma larva from the flesh of Ophicephalus 
striatus Bloch (“dalag”); low power. 

2. The cephalic bulbar enlargement of the same larva, showing the 
detail of the four transverse rows of cephalic hooklets; high 
power, 

PLATE 2 


Fic,,1. A section of the muscle of Glossogobius giurus (Hamilton-Bucha- 
nan) ("bia"), showing an encysted gnathostome larva ; low 
power. 

2, A section of the posterior superficial pectoral muscle of an ex- 

perimental white rat, showing a gnathostome larva sagittally 

* sectioned; low power. A part of the worm is not shown, Note 
that it has evidently grown both in size and structure, 


PLATE 3 
Fig. 1. Glossogobius giurus (Hamilton-Buchanan) ("bia"), 
2, Ophicephalus striatus Bloch (“dalag”). . 


3. Therapon argenteus (Cuvier and Valenciennes) (“ayuñgin”). 
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PLATE 3. 


CHIRONOMIDJE FROM JAPAN (DIPTERA), VI 
DIAMESIN 1 


By MASAAKI TOKUNAGA 
Of the Entomological Laboratory, Kyoto Imperial University, Japan 


FOUR PLATES AND TWO TEXT FIGURES 


The chironomid flies reported in the present paper were mainly 
collected at high altitude in the Japanese Alps (Plate 4, fig. 
30) by Mr. K, Imanishi, In addition to these mountain species 
some specimens collected by myself at Kyoto are also described. 
The taxonomic system adopted in this report is based mainly 
on that of Edwards (1929), supplemented by that of Goetghebuer 
(1932). 

I express here my hearty thanks to the director, Prof. Hachiro 
Yuasa, for his cordial help in this work. I am also greatly 
indebted to Mr. Kinji Imanishi for his continued interest in 
making known the rich chironomid fauna of the Japanese Alps. 
E am likewise indebted to Mr. Shigeo Hosono and Mr. Kiyoji 
Tsutsui for several mountain specimens, 

The “antennal ratio” shows the relative length of the ultimate 
antennal segment to that of the remaining segments, excepting 
the scape, taken together. The "leg ratio" of the foreleg shows 
the relative length of the first tarsal segment to that of the tibia. 
Terminology for wing venation and corresponding abbreviations 
are given in Plate 1, fig. 5. 


Key to the species of Japanese Diamesine. 
(Genera and subgenera with asterisks have not been found in Japan.) 
. Mz., anastomosing with Ct at its deflecting part, m-cu absent. (Pro- 
MHS Kieffer.): ini cisco rre lard ta dna 2. 
Ma, not anastomosing with Cu, at its deflecting part, m-cu present, 9. 
2, Wings with macrotrichia at least on distal membrane. 
(Subgenus Trichodiamesa Goetghebuer.) * 


- 


Wings without macrotrichia on membrane esee. 
3, Styles double wo. (Subgenus Prodiamesa Kieffer.)* 
Styles simple. (Subgenus Aonodiamesa Kieffer.) oe 4, 


1 Contribution from the entomological laboratory, Kyoto Imperial Uni- 
versity, No. 50. 
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4. 


to 
D 


10. 


31. 


12. 


18. 


14. 


15 


+ 


16. 


17. 


. Fourth tarsal segments eylindrical ......——.. Anees aamiin aaiue S 


Coxites with double, sctigerous, basal lobes; fourth tarsal segments 
1, longer than fifth; antennal ratio about 2.8. i i 

eee P. (M.) bathyphila Kieffer. 

nonsetigerous, basal lobes; fourth tarsal segments 


4 


Coxites with simple, n 
cordiform, shorter than fifth; antennal ratio about 0.1. 
P. (M.) brevitarsis sp. nov. 


Fourth tarsal segments cordiform or bilobate at tip. ii 


. Coxites produced far caudad beyond insertion of styles. 


(Protanypus Kieffer.) * 
Coxites not produced far caudad beyond insertion of style. (Syndia- 


mesa Kiefer) e-ren- ————Ó A 
Wings with macrotrichia at “least on distal membrane. (Subgenus 
Lasiodiamesa Kicffer.) . ot emma Oe ÅL.) nivis sp. nov. 
Wings without macrotrichia on membrane. (Subgenus Syndiamesa 
Kieffer.) A erro 8. 


Middle and hind tarsi with apical spurs on each of first two seg- 
ments 2. "€——— Doce TO . 9 
Middle and hind ‘tarsi with apical spurs on “each of first three Seg- 


A OS 10. 

. Third segment of maxillary palpus distinctly produced beyond inser- 
tion of fourth segment user e OS.) fakatensis sp. nov. 
Third segment of maxillary palpus not produced beyond insertion of 
fourth segment 0. … S. (S.) lasccolata sp. nov. 
Pronotum setigerous at least at side 1... sinere enn 11, 


Pronotum not setigerous .............-eennme S. (S.) kashime sp. nov, 
Fourth tarsal segment of foreleg longer than fifth. 
S. (S.) montana sp. nov. 
Fourth tarsal segment of foreleg shorter than fifth. 
S. (S.) sp. (Xo. 1). 
Dorsocentral hairs of thorax either absent or very small, decumbent, 
not arising from large punctures at their bases, 
(Heptagyia Philippi.) * 
Dorsocentral hairs of thorax present, long, suberect, arising from 
large punctures at their bases. (Diamesa Meigen.) ee 13. 
Tibia of foreleg shorter than basitarsus; eyes bare, 
(Subgenus Potthustia Kieffer.) * 
Tibia of forcleg longer than basitarsus; eyes pubescent or bare... 14. 
Eyes bare. (Subgenus Psilodiamesa Kieffer.) D. (P.) nigatana sp. nov. 
Eyes pubeseent. (Subgenus Diamesa Meigen.) comico. 15. 
Frontoclypeus bare; styles immovable ............ D. (D.) ostyia sp. nov. 
Frontoclypeus setigerous; styles movable ..... eese 16. 


Eyes with minute dotlike pubescence ...... 2 … D, (D.) sp. (No. 2), 
Eyes with normal long pubescence co... MEROS . 17. 
Each of three proximal tarsal segments of pes leg provided with 


apical spurs ...... ates A LOE 
Each of two proxima. real segments ‘of each leg provided with apical 
Lo PP cR E E 19. 
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18. Costa of wing produced beyond tin of Ryg; antennal ratio of male 


W400: A ici eere ero odes D. (D,) japonica sp. nov. 
Costa of wing not produced beyond tip of R,,;; antennal ratio of 
male 0.8 _..,...... eM. DY, (D.) alpina sp. nov. 


19. Male ántennx not plumose; antennal ratio of female 0.4 to 0.5. 
D. (D.) tsutsuti sp. nov. 
Male antennz plumose; antennal ratio of female more than 0.5... 20. 
20. Crossvein r-m distinetly curvado D. (D.) sp. (No. 1). 
Crossvein r-m almost straight n... D. (D.) plumicornis sp. nov. 


PRODIAMESA (MONODIAMESA) BATIIYPHILA Kieffer. 


KIEFFER, Ent. Mitteil. 7 (1918) 102; GOETGHEBUER, Faune de France 
23 (1932) 151, 


This fly was collected on a glass window in April at Shibutani, 
Higashiyama, Kyoto. The details of structure of this fly are 
little known, so a redescription of this species, based on the 
Japanese male specimen, is given below: 

Body entirely black, 7 mm in length, distinctly setigerous in 
general appearance. Eyes extended narrowly dorsad around 
the antennal bases, not pubescent; antenne 14-segmented, highly 
plumose with long dark sete; antennal ratio 2.8; maxillary palpi 
5-segmented (3 :5:9:10:13). Pronotum distinctly separated 
into lateral halves, well developed, without sets, each half pale 
brown on dorsomesal region; scutum slightly pruinose, with 
three shining vittz, with paired setal rows on the pruinose areas 
between median and lateral vittz, without median setal Yow; 
sete åll black, without pale basal punctures of the integument; 
supra-alar setal group represented by seven or eight small black 
sete; humeral pits deep, elongate; scutellum black, highly seti- 
gerous; postscutellum also entirely black. 

Abdomen beset with long black sete which arise from pale 
basal punctures. Hypopygium (Plate 1, fig. 2) black, hairy; 
ultimate tergum setigerous on caudal margin with small seta, 
provided with small anal point which is not strongly thickened, 
pubeseent on proximal half; ultimate sternum very narrow; 
coxites large, elongate, hairy with many long seta, each pro- 
vided with about seven slender setz on ventromesal chitinized 
ridge, a blunt, hairy projection on proximal region and two 
broad, fleshy, hairy projections on middle region; styles not 
double, with minute setze, thickened on ventral side, each with 
a chitinized rodlet and two small spines at tip. 
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Legs brown, pale brown only at proximal end of each femur; 
fourth tarsal segments cylindrieal, longer than fifth; fore tibia 
with a spur which is slender, bare, slightly longer than diameter 
of tibial end; tarsal segments of foreleg without apical spurs; 
proportional lengths of segments of foreleg, excepting coxa and 
trochanter, showing 80 :105:87:83:31:20:12; leg ratio 
about 0.8; middle and hind tibie each with two spurs of which 
the longer one is as lony as diameter of tibial end; comb of hind 
tibia consisting of about eleven spines; proximal two tarsal seg- 
ments of middle and hind legs each with two, strong, apical 
spurs; proportional lengths of distal two tarsal segments of 
hind leg 17 : 7; claws strong, slightly spatulate and obscurely 
pectinate at end. 

Wings hyaline, without macrotrichia, slightly milky white by 
reflected light; anterior veins and stem of M and Cu, much 
darkened; costa produced beyond end of Ras: Rag ending un 
costa at middle between ends of Ry and Ris; m-cu absent; Mzn 
and Cu, anastomosing for a short distance.  Halteres yellowish 
white; stems brown. 

Specimen.—Alcoholic male; wing, legs, and hypopygium 
mounted in euparal; Shibutani, Higashiyama, Kyoto; April 4, 
1932; deposited in the entomological laboratory of Kyoto Im- 
perial University; collected by M. Tokunaga. 

This Japanese specimen is somewhat different from the Euro- 
pean specimens in the coloration of various parts, but. these 
differences may be local variations. 


PRODIAMESA (MONODIAMESA) BREVITARSIS sp. nov. 

This fly was captured at a light screen set by a rapid stream 
at Kibune, Kyoto. 

Male.—Body entirely black, about 2.8 mm in length; wings 
about 2 mm in length; halteres yellowish brown. Eyes bare; 
antennæ (text fig. 1, b) 14-segmented; plumose hairs highly 
redueed; distal antennal segment very short, shorter than pre- 
ceding two segments taken together, distinctly swollen distally, 
pubescent with small hairs; second to fourth antennal segments 
very short, somewhat diseoidal; sixth to thirteenth segments 
elongate, fusiform; antennal ratio about 0.1 (4:30). Sete of 
thoracic tergum small, without basal punctures on integument; 
pronotum with several sete on each lateral side. Hypopygium 
(text fig, 1, a) black, without anal point; coxites slender, elon- 
fate, each with a chitinized basal lobe; styles small, not elon- 
gate, pubescent, with small sete, each with a minute, apical 
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spine; ultimate tergum without strong setw, but pubescent with 
minute hairs on caudal part, provided with a pair of mem- 
branous lobes on caudal margin; ultimate sternum without setze, 
with a small membranous lobe on caudal margin between bases 
of the coxites, 

Legs dark brown; tibie paler than other segments; tarsal 
spurs wanting in all legs; foreleg with one tibia] spur and other 
legs with two; fourth tarsal segment of each leg broad, bilobate 
at tip, very small, half as long as fifth; relative lengths of seg- 
ments of legs, excepting two proximal segments, as follows: 
87 250:21:11:6:3:6 in'foreleg, 47:48 :23:18:7:3:6 


pr pay 
PAZ 
Prete n Nas 


a ó 


Fre, l. Prodiamesa breritarsis sp. nov.: €, male hypopygium, dorsal, 
aspect; b, male antenna, 


in middle leg, and 50 : 59 : 82 : 18:8 :3 : T in hind leg. Wings 
comparatively broad, brown by transmitted light, without ma- 
crotrichia on membrane; costa produced beyond end of Ras; 
anastomosis between M;,, and Cu, distinct. 

Habitat.—Kyoto, Japan. 

Holotype.—Alcoholic male; Kibune, Kyoto: October 16, 1934; 
deposited in the entomological laboratory of Kyoto Imperial Uni- 
versity; collected by M. Tokunaga. 

The present species does not show certain generic characters 
of Prodiameso given by Edwards and Goetghebuer, especially 
the short fourth tarsal segments, and rather resembles Hep- 
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tagyia. I decided, however, to place it under the subgenus 
Monodiamesa of the genus Prodiamesa, owing to the important 
character of the wing venation. ‘This fly is easily distinguish- 
able from the other related species by the extremely small value 
of the antennal ratio and the short, bilobate, fourth tarsal seg- 
ments. 


SYNDIAMESA (SYNDIAMESA) LANCEOLATA sp. nov. 

This fly was capturéd in the botanical garden of Kyoto Im- 
perial University, Kitashirakawa, Kyoto, in early spring. 

Mate Body about 4.5 mm in length, entirely black, hairy in 
general appearance. Eyes bare, extending dorsad around anten- 
nal bases and very narrowly separated from each other on dorsal 
side; frontoelypeus black, hairy; antenne 14-segmented, highly 
plumose with dark hairs, each with a short apieal seta ; antennal 
ratio about 2 (45 :22); scape with three, short, black sete; 
maxillary palpi distinctly 5-segmented (3:5:11:13 : 16). 
Pronotum well developed, separated at middle by a deep V- 
shaped incision, setigerous on ventrolateral and dorsomesal 
margins; highly pruinose, with black sete along pseudosutural 
fovez, without middorsal sete; supra-alar setal group consist- 
ing of about fourteen black setze; scutellum black, setigerous, all 
over the surface; postscutellum entirely black, bluntly projecting 
dorsad at caudal end; thoracie setas not arising from pale basal 
punctures, 

Abdomen entirely black, with numerous pale setigerous pune- 
tures. Hypopygium (Plate 1, fig. 1) black, setigerous ; ultimate 
tergum broad, subdivided by a V-shaped chitinization into a 
median, triangular, nonsetigerous area and paired, lateral, seti- 
gerous areas ; anal point long, sharply pointed, needlelike, slightly 
lanceolate, hyaline on distal half; ultimate sternum subdivided 
into paired, setigerous hemisternites; coxites also setigerous, 
broad, each with a fleshy, setigerous projection on proximal 
side; styles extending straight, beset with short sete, each with 
a minute black spine within a minute apical concavity. 

Legs entirely brownish black; fourth tarsal segments of all 
legs cylindrical; forcleg with the following proportional lengths 
of segments : 85 : 105 : 82 : 41 : 26 : 12 : 10; leg ratio about 0.8; 
tibia! spur of foreleg pubescent, very slightly longer than dia- 
meter of tibial end; fore tarsal segments without apical spurs; 
tibiæ of middle and hind legs each with two, apical, pubescent 
spurs, those of middle leg subequal in length to each other, those 
of hind leg unequal, the mesal being longer than the other and 
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slightly longer than diameter of tibial end; tibial comb of hind 
leg consisting of about twelve strong sete; proximal two tarsal 
segments of middle and hind legs each provided with two apical 
spurs; distal two tarsal segments of hind leg subequal in length. 
Wings without maerotrichia; costa distinctly produced beyond 
end of Ras; m-cu present, very short; squama brownish black, 
with brown fringe. Halteres entirely dark brown. 

Habitat.— Kyoto, Japan. "m 

Holotype.—Alcoholic male; legs and hypopygium mounted in 
euparal; March 31, 1932; deposited in the entomological labora- 
tory of Kyoto Imperial University; collected by M, Tokunaga. 

Although this species is slightly different from the other 
known members of the genus Syndiamesa in the setigerous 
pronotum and absence of the apical spurs of third tarsal seg- 
ments of all legs, in other structures it is similar to S. vidua 


Kieffer and S. nivicola Bezzi, excepting the characteristic value’ 


of the antennal ratio and the proportional lengths of the leg 
segments, 


SYNDIAMESA (SYNDIAMESA) TAKATENSIS sp. nov, 

This description is based on a single specimen of a male fly 
found in the collection made on snow in spring at Takata, Nigata 
Prefecture, and labeled Chironomus takadensis Matsumura, col- 
lectively, for four different insects; namely, two species of 
Spaniotoma, Diamesa japonica, and the present fly. The species 
incorréctly named by Matsumura is thought to be a species of 
Spariotoma, judging from the wing venation figured by Sueo 
izumi.2 

Male.—Body about 5.8 mm in length, entirely black, not so 
highly hairy as in the former species. Eyes baro, reniform, 
widely separated from each other on dorsal side; distance be- 
tween them subequal to vertical lengths of eyes, or 0.42 times 
as wide as head width.’ Antenne 14-sezmented, highly plu- 
mose; antennal ratio about 2.84. Maxillary palpi 5-segmented 
(4:6:15: 17:18); middle segment distinctly produced dorso- 
distad beyond insertion of following fourth segment. Pronotum 
seiigerous only at side; scutum setiverous; supra-alar setal group 
represented by about sixteen black sets; thoracic sete arising 
from pale punctures. Hypopygium black, setigerous; ultimate 
tergum with a small, necdlelike, black, anal point; coxites slen- 
der, without basai lobes, not distinctly preduced beyond insertion 


"Insects on snow. Investigations of snow, No. 1 (1029), 


582 The Philippine Journal of Science 1936 


of styles; styles comparatively slender, each with a long black 
spine and many strong apical bristles. 

Legs entirely black; fore tarsal segments broken off; proximal 
two tarsal segments of middle and hind legs each provided with 
two apical spurs; fourth tarsal segments cylindrical, longer than 
ultimate segments, and showing the following proportional 
lengths between them: 10:9 in middle leg and 12 : 10 in hind 
leg. Wings and halterps as in the former species. | 

Hebitat—Takata, Japan. 

Holofype.—Alcoholic male; deposited in the entomological 
laboratory of Kyoto Imperial University; data of collection 
obscure on label. 

This species is related to the former species, but distinctly 
different in the characteristic structure of the maxillary palpi, 
widely separated eyes, and structure of the hypopygium. 


SYNDIAMESA (SYNDIAMESA} MONTANA sp. nov. “ 

This species was captured at Tsurugisawa in the Japanese 
Alps, altitude about 2,400 to 2,700 meters. 

Male.—Body length about 5.8 mm; wing expanse about 9 mm; 
color entirely dark brown. Head small, 0.75 mm in width, beset 
with short black setze; eyes reniform, bare, widely separated 
from each other; antenne highly plumose, 14-segmented; distal 
segment elongate, slightly clavate, with an apical hair; antennal 
ratio about 1.65; scape large, with a sensory pore and three 
small sete; maxillary palpi 5-segmented, including small, prox- 
imal, nonsetigerous segment (4: 7.5: 13: 14.5: 16) ; third palpal 
segment somewhat swollen ventrad, with a sensory pore. 

Thorax brownish black; pronotum setigerous only at side; 
scutum without middorsal setze; sete along pseudosutural fovez 
directly arising from dark integument; scutellum setigerous all 
over the surface. Abdomen dark brown, with brown hairs on 
dorsal side. Hypopygium (Plate 1, fig. 4) setigerous; ultimate 
tergum with a short eylindrical anal point, without distinct 
hairs; coxites large, each with a small setigerous projection on 
distomesal margin; styles large, each with a tiny tooth at tip. 

Legs entirely brown; claws slightly spatulate, each with seven 
minute teeth at tip; two tibial spurs on each middle and hind 
leg and one on foreleg; these spurs sharply pointed, large, swol- 
len on proximal region, pubescent basally; tibial comb of hind 
leg composed of about sixteen strong set»; proximal three 
tarsal segments of each leg provided with apical spurs; seg- 
ments of hind leg showing the following proportional lengths: 
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128 : 141 :94 :47 : 36 : 16 : 14; leg ratio about 0.66; fourth 
tarsal segment of middle and hind legs shorter than fifth, the 
ratio being 11 : 13 in middle leg and 14 : 15 in hind leg. Wings 
hyaline, slightly brown, without maerotrichia; anal lobe almost 
rectangular, squama thickly fringed; main veins brown; Se end- 
ing on costa at opposite side of end of Cu; ; Reg extending along 
center between R, and R,., ending nearer R,,, than R,; relative 
lengths of R, and Ri; about 18: 21; r-m, thrice as long as first 
section of Mz, strong, oblique, straight; m-eu one-third as long 
as first section of M4.,; costa produced along wing margin beyond 
end of Ris; this prolongatior: one-fourth as long as distance 
between ends of R.s and Maa. Halteres yellowish white. 

Male pupa.—Body about 6.5 to 7 mm in length; exuviz brown; 
abdomen entirely covered with minute dotlike spinules, without 
tubereles and swimming hairs. Head with a blunt median pro- 
jection on vertex, one pair of strong sete on vertex behind an- 
tennal bases and two pairs of small sete on marginal ridges of 
gene behind the regions of compound eyes. Thorax with a long 
seta on each latera! half of pronotal region, one pair of double 
sete on cephalic margin of seutal region, three long sete on 
lateral side caudad of pronotum, two short sete on middle of 
each pseudosutural fovea ; pronotal respiratory organs completely 
airophied, being represented by a pair of depressions of integu- 
ment; this peculiar feature of the respiratory organs is also 
known in Diamesa lurida Garrett. Each abdominal segment 
with thickly chitinized bands on cephalic margin, well-developed 
lateral expansions; these latera! expansions without pointed 
chitinizations on margins but each with a dark rudiment of a 
spiracle and four sete; these setze of lateral expansion all slender, 
very small on first five abdominal segments; one seta on ventro- 
caudal margin of latera] expansion of sixth segment finely 
branched; all seta of seventh and eighth expansions distinctly 
branched (Plate 3, fig, 29); venter of each abdominal segment 
provided with two pairs of small sete and dorsum, excepting 
that of eighth, with four pairs of minute and one pair of slender 
setz; ultimate segment (Plate 3, fig. 28) semicireular from dor- 
sal aspect, deeply incised at caudomesal margin, with paired dark 
tubercles and setal groups, each of which consists of three very 
long slender sete on caudal margin; one pair of branched sete 
on margin of a V-shaped caudal incision; genital sheaths deeply 
bilobate, extending beyond caudal margin of ninth segment be- 
tween tubercles. 
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In general appearance the present pupa somewhat resembles 
that of Syndiamesa branickii Nowicki, but is distinctly different 
in the absence of filiform prothoracic respiratory organs, absence 
of dorsal chitinized patches of anterior abdominal segments, and 
presence of the comparatively long anal sete. 

Habitat.—Japanese Alps, Japan. 

Holotype.—Alcoholic male; legs mounted in euparal; Tsuru- 
gisawa, Toyama Prefecture; October 17, 1928; deposited in the 
entomological laboratory of Kyoto Imperial University ; collected 
by Mr. K. Imanishi. 

The setigerous pronotum and shorter fourth tarsal segments 
of the middle and hind legs are thought to be peculiar for this 
genus but not rare among the Japanese species of Syndiamesa. 
This species is related to Syndiamesa hygropetrica Kieffer and 
S. macronyx Kieffer in the structure of the legs and hypopy- 
gium, respectively, but in the structure of the antennz distinctly 
different from these related species. 


SYNDIAMESA (SYNDIAMESA) RASHIM/E sp. mov. 

This fly was found on the spring snow at Eashima, Japanese 
Alps, Nagano Prefecture, about 1,600 meters in altitude. 

Male .—Body length 5.7 mm; wing expanse 9 mm; thorax 
dark brown, abdomen and legs pale brown (immature?). Head 
large about 1 mm in width, eniirely dark brown, including 
antenne and mouth parts; occiput setigerous with black sete; 
eyes bare, widely separated from each other; frontoelypevs with 
many long dark hairs; antennae 14-segmented, densely plumose 
with long black hairs; scape with two sete on ventral side; 
proximal eleven segments of flagellum very short, ring-shaped, 
each with about fifteen long plumose hairs; distal segment with 
a short apical seta; antennal ratio 3 (60 :21); maxillary palpi 
5-segmented (4:11 : 17.5 :21 : 22). 

Pronotum quite bare; scutum with many long black sete along 
pseudosutural fovez, without middorsal sele; scutellum pale 
brown, highly setigerous. Abdomen highly setigerous with long 
black setæ on dorsum, nonsetigerous on venter. Hypopygium 
(Plate 1, fig. 3) distinetly darker, more setigerous than other 
segments; distinct projection of coxites wanting; styles com- 
paratively slender, each with three tiny teeth on distal margin, 
without distinct bristles; ultimate.tergum membranous, seti- 
£erous, with broad, pubescent, anal point, 

Legs pale brown, highly setigerous; coxse, trochanters, distal 
ends of all Jeg segments, articulations between femora and tibiz, 
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and distal tarsal segments of all legs black; proximal three tarsal 
segments of all legs with apical spurs; tibial spurs and combs 
similar to those of the other species; claws each with one small 
seta and four or five large sets at base, serrate into six minute 
teeth at tip; leg ratio of foreleg about 0.66; relative lengths of 
segments of foreleg 104 : 131 :86 : 47 :35 : 17: 15; ultimate 
tarsal segments of middle and hind legs longer than penultimate, 
their ratio being 12 : 11 in middle leg and 15 : 14 in hind leg. 
Wings hyaline, without macrotrichia; anal lobe well developed; 
squama fringed with long sete; main veins brown; Se ending 
on costa a little before the ópposite side of end of Cu;; costa 
produced beyond end of Rs; this prolongation one-third as 
long as distance between ends of R,.; and Mie; Rag extending 
closer to Ry,, than to Ry; r-m straight, about thrice as long as 
first section of My,,; m-cu very short, half as long as first section 
of, Mas. Halteres white. 

Habitat.—Japanese Alps, Japan. 

Holotype.— Alcoholic male; legs mounted in euparal; Kashima, 
Nagano Prefecture; April 1, 1923; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

This species resembles Syndiamesa hygropetrica Kieffer in the 
structure of the male hypopygium, but differs distinctly in 
the narrow, ring-shaped, intermediate, flagellar segments of the 
antenna. 


SYNDIAMESA (LASIODIAMESA) NIVIS Bp. nov. 

This species is often found on the spring snow and has been 
captured at various places from an altitude of 900 to 1,300 
meters in the Japanese Alps. 

Female.—Body length about 6.8 mm; wing expanse ‘about 
14 mm; general eolor black. Head capsule reniform in frontal 
aspect, 0.84 mm in width; eyes bare, occupying two-thirds of 
head, widely separated from each other; frontoclypeus highly 
setigerous with long silky white hairs; antennz 7-segmented 
(6:7:52:5:45:43:13,5), with long stiff verticils; scape 
with five sete on ventral side; pedicel pale on proximal part, 
with many verticils arranged in two rings; intermediate seg- 
ments of flagellum, from first to fourth, elongate, barrel-shaped, 
each with four to six stiff verticils; distal segment elongate, 
fusiform, with one short verticil on dorsal side and three apical 
hairs, equal in length to preceding three segments taken together; 
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maxillary palpi large, far longer than antennz, 5-segmented 
(4:10:16 :19 :24). Pronotum setigerous on both dorsal and 
lateral sides; scutum with many sete along pseudosutural fover, 
without middorsal sete; scutellum beset with long silky hairs. 
Abdomen dark brown, setigerous; ultimate sternum also highly 
setigerous; ultimate iergum subdivided into paired setigerous 
hemitergites by a median membrane; cerci large, elongate, and 
curved ventrocephalad; spermatheez three, discoidal, without 
colored ducts or necks. 

Legs entirely dark brown; tibial spurs as usual in other mem- 
bers of this genus; tibial comb of hind leg consisting of about 
seventeen large bristles; foreleg with the following proportional 
lengths of segments: 120 : 150 : 102 : 57 : 42 : 22 : 20; leg ratio 
about 0.68; all tarsi provided with apical spurs on each of 
proximal three tarsal segments; fifth tarsal segment of middle 
leg equal in length to fourth (16:16) and that of hind leg 
slightly shorter than fourth (19:20). Wings hyaline, with 
macrotrichia on distal parts of cells R;, Mo, and M,; squama 
densely fringed ; anal lobe almost reetangular; main veins brown; 
Se ending on costa at opposite side of end of Cui; Raa ending 
at middle of wing margin between ends of R, and Ras; relative 
lengths of R; and Ras about 3:5; m-cu half as long as first 
section of Ma; r-m straight, thrice as long as first section of 
Maa; costa very slightly beyond end of Raz. Halteres yellow. 

Habitat.—Japanese Alps, Japan. A 

Holotype.—Female; wing and legs mounted in euparal; Harui- 
zawa, Nigata Prefecture; April 2, 1928. 

Paratypes —Females; Tsubame and Sasagamine, Nigata Pre- 
feeture, and Kashima, Nagano Prefecture; March 29 and 30 
and April 1, 1928, 

Type specimens.—Alcoholic; deposited in the entomological 
laboratory of Kyoto imperial University; collected by Mr. K. 
Imanishi. 

This species resembles Syndiamesa borealis Kieffer, but dif- 
fers in the presence of the macrotrichia on the wing membrane 
and in the elongate, barrel-shaped, antennal segments. The ma- 
erotrichia are also present on the wings of S. pilosa Kieffer, but 
in this species they are found only at the tip of cells R; and Mo. 
SYNDIAMESA (SYNDIAMESA) an, (No. 1). 

This fly was captured at Sasagamine, Japanese Alps, about 
1,300 meters in altitude. 

Female. —Body about 5.5 mm in length, ground color black; 
wing expanse about 12 mm. Eyes bare, widely separated from 
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each other; distance between them more than one-third of head 
width on dorsal side; antenne 8-segmented, with many black 
verticils; seape with four setee on ventral side; pedicel elongate, 
barrel-shaped, with about twelve hairs; proximal five segments 
of flagellum subequal in length te each other; each segment of 
flagellum, excepting distal one, somewhat pitcherlike; distal scg- 
ment as long as preceding two segments taken together, fusi- 
form, with two apical setæ; antennal ratio about 0.85. Prono- 
tum setigerous at side. Wings without macrotrichia; costa 
slightly produced beyond end of Ras; relative lengths of veins 
R, and Ras about 30 : 54; rem straight, four times as long as 
first section of Mz. Tibial comb of hind leg composed of about 
nineteen sete; fourth tarsal segments of all legs shorter than 
fifth, being 15 :19 in foreleg, 11.5 : 17.5 in middle leg, and 
15 :19 in hind leg; leg ratio of foreleg about 0.63; proximal 
three tarsal segments of each leg with apical spurs. Hypopy- 
gium darker than other abdominal segments; cerci triangular, 
pointed caudad; eighth sternum setigerous, with a deep caudal 
incision ; ninth tergum thickened at side, with soft sete; sperma- 
thece three, agreeing with those of Syndiamesa nivis. 

Habitat.—Japanese Alps, Japan. 

Specimen.—Alcoholic female; legs mounted in euparal; Sasa- 
gamine, Nigata Prefecture; March 26, 1928; collected by Mr. K. 
Tmanishi. 

This fly is allied to Syndiamesa macronyx Kieffer, but is dis- 
tinetly different in the black coloration. 


DIAMESA (PSILODIAMESA) NICATANA sp. nov. 


This fly was captured on the spring snow at Sasagamine, 
Nigata Prefecture, Japanese Alps, about 1,800 meters in altitude. 

Male.—Body about 6 mm in length, ground color black. Head 
dark brown, including antenne, mouth parts, and maxillary 
palpi; eyes bare, reniform, widely separated from each other; 
antenne highly plumose, 14-segmented; antennal ratio about 
3.35; maxillary palpi 5-segmented, including small, basal, non- 
setigerous segment (3 :6 : 10 : 12 : 20). 

Thorax deep black; pronotum slightly setigerous at side; scu- 
tum slightly pruinose, with paired, lateral, setigerous lines along 
pseudosutural fovew, without middorsal sete; sete of scutum 
not arising from pale basal punctures of integument; supra-alar 
setal group represented by about ten black setz. Both sides of 
abdomen dark brown, thickly beset with long black sete, which 
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arise from pale basal punctures. Hypopygium (Plate 2, fig. 
10) simple, setigerous; ultimate tergum membranous, setigerous 
only on lateral halves, without anal point; coxites elongate, 
setigerous, projected mesad on ventroproximal edge, without 
other distinct setigerous projections; styles also beset with smal} 
setzm, flattened, each with a minute, apical tooth and several 
minute, branched setze on apex. 

Legs entirely dark brown; proportional lengths of segments 
of foreleg 76 : 87 : 60 : 86 : 21: 11 : 9; leg ratio about 0.69; ti- 
bia of foreleg with an apical spur, which is basally pubescent 
and as long as diameter of tibial ‘end; first tarsal segment of 
foreleg with apical spurs; second tarsal segment with preapical 
spurs a little before tip; other three tarsal segments of foreleg 
without spurs; tibte of middle and hind legs each with two 
basally pubescent spurs, of which a longer one in the case of 
the middle leg is subequal] to, and in the case of the hind leg is 
slightly longer than, diameter of tibial end; comb of hind leg 
consisting of about fourteen strong bristles; proximal three 
tarsal segments of middle and hind legs each with small spurs 
on ventral side in addition to apical spurs; fourth tarsal seg- 
ment of each leg somewhat longer than fifth, slightly constricted 
beyond middle, distinctly flattened to an oval shape distad vf 
- the constriction ; ratio between two distal segments of hind tarsus 
about 14 :12, fourth being longer than fifth. Wings hyaline, 
without macrotrichia on membrane; m-cu very short; r-m curved; 
R: and R,,; not swollen. Halteres dark brown. i 

Habitat.—Japanese Alps, Japan. 

Holotype.—Male; head, legs, wings, and hypopygium mounted 
in euparal; Sasagamine, Nigata Prefecture; March 9, 1932. 

Type specimen.—Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi, ; 

This fly is of an intermediate form between the genera Syn- 
diamesa and Diamesa, having the following characters of the 
former genus: Fourth tarsal segment longer than fifth and three 
proximal segments of the middle and hind tarsi spurred. This 
fly has the following characters of the latter genus: Setigerous 
pronotum, flattened fourth tarsal segments, and two proximal 
segments of the fore tarsus spurred; but this fly is placed in 
Diamesa, and not in Syndiamesa, owing to the important char- 
acter of the flattened fourth tarsal segments. These interme- 
diate characters will serve to distinguish the present species from 
other related species of Diamesa, 
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DIAMESA (DIAMESA) ALPINA sp. nor, 

This species was captured at Tsurugisawa, Japanese Alps, 
2,400 to 2,700 meters in altitude (Plate 4, fig. 30), on the new 
snow in October and at Kakogawa, 1,500 to 1,600 meters in 
altitude, on the spring snow. The adults of this species are 
commonly found on the mountain snow in association with a 
certain nival stonefly, Capnia nivalis Ueno. Sometimes many 
larvæ, pups, and imagines of this spocies were found in the 
Stomach of a torrential fish, Salvelinus pluvius, captured in 
Kashima River, 1,000 to 1,500 meters in altitude, October 13, 
1930. The gelatinous cords of egg masses were found along 
the stream adhering to varioug substrata, such as wet stones, 
twigs, ete. The eggs are arranged in two longitudinai lines 
within the gelatinous matrix (Plate 4, fig. 32). Among the 
material taken from the stomach of a fish, I found many eopu- 
Inting pairs of which the females were almost always pale in 
color and their wings and legs not fully extended, indicating 
that they were pairing immediately after emergence. 

Male.— Body 2.5 to 3 mm in length, ground color dark brown, 
not highly setigerous in general appearanee; wing expanse 6.5 
to 7 mm; wings slightly clouded. Eyes reniform, widely sepa- 
rated from each other on dorsal side, distinctly pubescent; dis- 
tance between them greater than one-third of head width or 
slightly less than vertical length of eyes (12 : 16) ; frontoclypeus 
with one pair of conspicuous sete on lateroproximal region and 
very rarely with two pairs; antenna 9-segmented, with a few 
short verticils; scape without sete; pedicel elongate, with about 
five verticils on distal part, thrice as long as width, paler on 
proximal half; first segment of flagellum with two or three 
short verticils; second segment with one verticil; third to fifth 
usually without verticils; sixth segment longer than each of 
preceding four segments, with about four verticils: distal Sega 
ment fusiform, with four verticils on proximal region and two, 
short, apical sete; antennal ratio about 0.5, varying from 0.4 
to 0.6; each maxillary palpus with elongate ultimate segment 
and three moniliform proximal segments. 

Pronotum setigerous only at side; scutum with a few Short 
setze along pseudosutural fovez, these sete arising from pale 
basal punctures; supra-alar setal group represented by three or 
four black sete; scutellum brown, and its entire surface hairy. 
Hypopygium (Plate 2, fig. 8) very simple; ultimate tergum tri- 
lobate, slightly setigerous, with small sete along caudal margin, 
with minute hyaline anal point; coxites elongate, large, beset 
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with small sete; styles also with small sete, each with four 
(3 to 5) minute black teeth and several hyaline spines at tip. 

Legs entirely dark brown; fourth tarsa] segment distinctly 
obcordate; claws simple, not serrate at tip, with about three 
long sete at each base; one tibial spur on foreleg, two on 
each middle and hind leg; these spurs flattened and pubes- 
cent basally, bare and chitinized at tip; tibial comb of hind leg 
consisting of eighteen strong bristles; tarsus of ezch leg with 
minute spurs on each of the proximal three segments; the fore- 
leg having the following proportional lengths of segments: 
90 :88:57:28:17.5:7:8; leg ratio about 0.64 to 0.65. 
Wings (Plate 1, fig. 5) broad, hyaline, clouded with gray 
on marginal area, without macrotrichia; main veins brown, with 
small sete; costa not produced beyond end of Ras; Ry and Ras 
more or less swollen distad, relative lengths between them about 
10 : 17 or 10 : 19; Ras ending on costa, very close to tip of R; 
r-m very slightly curved, a little longer than three times first 
section of M;.,; m-cu very short, equal in length to width. Hal- 
teres yellow, 

Female.—Body 2.6 to 3 mm in length; wing expanse 5.2 to 7 
mm. Main differences from the male as follows: Antenne 8- 
segmented, with à few verticiis; distal segment shorter than 
preceding four segments of flagellum taken together, with two 
short apical sete and three verticils on proximal part; antennal 
ratio about 0.4; leg ratio of foreleg about 0.61, very rarely attain- 
ing 0.7; hypopygium without distinct long setze; ultimate sternum 
dark, entirely pubescent, with large thickened lamell along cau- 
dal margin, with a small, V-shaped, caudal incision, without 
distinct sete; ultimate tergum (Plate 2, fig. 11) membranous, 
slightly hairy at side, with a pair of small, blunt, setigerous 
projections on caudal margin near bases of cerei; cerci (Plate 
1, fig. 6} short, somewhat rectangular, pale brown; sperma- 
thece two, elongate, ellipsoid, brown, without colored neck region. 

Pupa.—Body 2.4 to 4 mm in length; exuvim ochraceous, hya- 
line, entirely covered with minute dotlike spinules; dorsal spinous 
welts seven in both sexes, ventral spinous welts four in female 
and five in male. Vertex with strong paired setze near antennal 
bases; base of antennal sheath distinctly projected cephalad, 
forming a characteristic tuberculous horn (Plate 3, fig. 22). 
Thorax with several small setz, which are not distinet, excepting 
a pair of large sete cephalad of respiratory organs; prothoracic 
respiratory organs small, filiform, flattened at middle, not pu- 
beseent (Plate 3, fig. 23). In both sexes one dorsal spinous 
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welt on each abdominal segment from second to eighth, in female 
one ventral welt on each segment from fourth to seventh, and 
in male on each segment from fourth to eighth, thus making 
the general characters of the present pupa different from those 
of Diamesa pupe as described by Potthast, in the absence of 
the ventral welt of third abdominal Segment; spines of dorsal 
welts small, dark, solid, conical, not eurved backwards; those 
of ventral welts smaller than those of dorsal welts; number of 
spines varying in different segments, individua!s, and sexes from 
twelve to fifteen on dorsal welts and from twenty to twenty-four 
on ventral welts, excepting those of modified eighth segment; 
typical arrangement of abdominal sete as follows: Five pairs 
of small sete on each dorsum, four pairs of small sete on each 
venter, and a minute and three large sete on each lateral ex- 
pansion; lateral expansion comparatively narrow, provided with 
a rudiment of spiracle on dorsocephalie region and a very small 
pointed projection on caudal margin; eighth segment provided 
with two large sete on each small lateral expansion, two pairs 
of small setze on each lateral side of dorsum and venter; in 
female dorsa! welt consisting of only about ten spines, and 
ventral wall of this segment expanded caudad forming a large 
wollen part of genital sheath; in male ventral welt of eighth 
segment composed of eight or ten spines; ultimate segment 
somewhat semielliptical from dorsal aspect, its dorsal side al- 
most flattened, without sete; lateral and caudal margins flat- 
tened forming lamellalike edges; caudal margin deeply con- 
Stricted at meson, provided with a pair of setal groups each 
consisting of three, long, brown setze; in female sheaths of hypo- 
bygium small, bilobate, not extending beyond caudal margin of 
ninth segment (Plate 3, figs. 20 and 21); in male hypopygial 
sheaths large, deeply bilobate, extending caudad far beyond 
eaudal margin of ninth segment, then strongly eurving back- 
ward, as in the Diamesa group in general. 

Habitat,—Japanese Alps, Japan. 

Holotype.—Male; Tsurugisawa, Toyama Prefecture; October 
16, 1928, 

Allotopotype.—Female; October 16, 1928. 

Paratypes.—Males and females; head, legs, wing, and hypo- 
pygium mounted in euparal; Tsurugisawa, Toyama Prefecture; 
October 16 and 17, 1928, and June 14, 1935; and Kakogawa, 
Nagano Prefecture, April 1, 1930. 


? Arch. Hydrobiol., Suppl-Bd. 2 (1915) 350-361. 
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Type specimens —Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

This species is related to Diamesa borealis Coquillett and D. 
culicoides Heeger, but differs distinctly in the dark brown or 
brown maxillary palpi, antenna, scutellum, and legs of the male 
and the longer crossvein r-m of both sexes from ihe former 
allied species and differs in the higher value of the antennal 
ratio of the male from the latter species. A female specimen 
collected by Mr. S. Hosono at Seki, Nigata Prefecture, March 
31, 1927, is slightly different froni the other specimens only in 
the short ultimate segment of the antennz, the antennal ratio 
being reduced to 0.8. This may be an aberrant form of this 
species. 


DIAMESA (DIAMESA) JAPONICA sp, nov. 

This fly was captured on the snow in the Japanese Alps, 260 
to 1,600 meters in altitude. 

Afalc.— Body about 4.1 mm in length, ground color black; wing 
expanse about 7,2 mm, Eyes pubescent, reniform, widely sepa- 
rated from each other on dorsal side; frontoclypeus with only 
four pairs of long sete on lateroproximal region; antennz,9- 
segmented, not plumose, with only a few short verticils, 0.54 
mm in total length; scape without sete; pedicel equal in length 
to following three segments of flageilum together, entirely brown, 
with three verticils on distal region; ultimate segment «f an- 
tenna elongate, cylindrical, longer than remaining segments of 
flagellum together, with two small apical sete, with six long 
verticils on proximal region; antennal ratio about 0.81; remain- 
ing segments of flagellum moniliform; first and second segments 
each ‘with one verticil; other intermediate segments without 
verticils; maxillary palpi dark brown, moniliform, distinetly 
5-segmented (4:5 :9 : 10 : 16) ; distal segment pale and cylin- 
drical, 

Thorax entirely black; pronotum slightly setigerous at side; 
seutum without median setze; erect black sete along the pseudo- 
sutural fovez arising from dorsal black punctures: scutellum 
sparsely beset with long black sete. Hypopygium (Plate 2, fig. 
7) with very small sete, darker than anterior segments; ultimate 
tergum with a large, membranous, anal Point, very sparsely 
setigerous along cauda! margin; coxites each with a dorsomesal 
membranous Iobe which is hardly extended to the tip of anal 
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point; styles with minute sete, each provided with an apical 
tooth, 

Legs entirely black; fourth tarsal segments obcordate, shorter 
than fifth; all tarsi with apical spurs on each of proximal 
three segments; tibial spurs highly pubescent, small, far shorter 
than diameter of tibial end, each with a minute chitinized 
tip; tibial comb of hind leg consisting of about twenty-two 
strong bristles; proportional lengths of segments of foreleg 
116 : 109 :63 :30:19:7:10; leg ratio about 0.57 to 0.58. 
Wings broad, brownish under transmitted light, hyaline, clouded 
on margin, especially on anal margin, without macrotrichia; 
main veins dark brown; costa slightly produced beyond end 
of Ras; R, and Ris more or less swollen distally, their relative 
lengths about 23 : 37; Ro, ending very close to end of R,; r-m 
angulate or strongly curved, about thrice as long as first section 
of Ma4; m-cu slightly shorter than first section of Ms; Cu 
curved at tip. Halteres yellowish white. 

Feimale.—Generally similar to male; body about 4 mm in 
length; frontoclypeus more setigerous than in male, being pro- 
vided with ten pairs of sete; antenne more setigerous, with 
long vertieils, 8-segmented; antennal ratio about 0.4; pedicel 
equal in length to following two segments taken together, with 
five verticils on distal region; proximal two flagellar segments 
each provided with about five sete; third with threc; fourth 
and fifth each with two; sixth with about five proximal and 
two long distal verticils, fusiform, equal in length to preceding 
three segments taken together; maxillary palpi 5-segmented 
(2 :4:8:7 :13); leg ratio of foreleg 0.57 to 0.58; tibial comb 
of hind leg consisting of about twenty-three sete: ultimate ter- 
gum dark brown, very slightly setigerous, not reduced into, mem- 
brane; ultimate sternum dark, very slightly setigerous at side, 
with only three small sete on either side; cerci (Plate 2, fig. 12) 
pale at base, somewhat triangular, projected ventrad; sperma- 
thecz two, small, spherical, brown, with brown neck. Other 
structures closely resembling those of male. 

Pupa —Body about 4 mm in length; exuvie ochraceous, 
slightly brown on head, thorax, and caudal end; abdominal 
spinous welts consisting of large brown spines arranged on 
prominent brown ridges. Head with a pair of large setz on 
vertex near bases of antennz; projections of antennal bases 
very small, indistinct. Thorax with six pairs of distinct sete : 
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Two pairs on pronota! region, three near respiratory filaments, 
and one pair on middle of scutal region; these thoracic sete 
more distinct in male than in female; respiratory organs (Plate 
3, fig. 24) very much elongate, filiform, not distinctly flattened 
at base. Abdominal spinous welts arranged on following seg- 
ments: In female seven dorsal welts on segments second to 
eighth, and five ventral welts on segments third to seventh, and 
in male seven dorsal welts as in female and six ventral welts 
on segments third to eighth; in both sexes first ventral welts 
(Plate 8, fig. 25) highly reduced, only spines of lateral part 
remaining, each welt consisting of several large and small spines, 
larger ones being five to seven on one welt in male and six to 
nine in female; spines of ventral welts smaller, more slender 
than those of dorsal and slightly curved cephalad (Plate 3, figs. 
26 and 27); setal arrangement of abdominal segments as in 
Diamesa alpina, but lateral expansions better developed; welts 
of seventh and eighth segments of female more or less reduced 
than in preceding segments; dorsal welts of these two segments 
each provided with six large spines, and ventral welt of eighth 
segment eompletely wanting; venter of cighth segment of female 
swollen ventrocaudad, provided with a line of minute dotlike 
spinules on caudal margin instead of welt. Ultimate segment 
of both sexes broad, somewhat trapezoid from dorsal aspect, 
with broad marginal ridge, deeply constricted at caudomeson, 
provided with a pair of setal groups on each caudal margin; 
these setal groups comparatively widely separated from each 
other, each consisting of three, long, curved sete; structures 
of genital sheath as in Diamesa in general. Structures of ab- 
dominal spinous welts closely resembling those of Diamesa in- 
signipes Kieffer, but differing in the spines of one welt being 
less than ten. 

Rabiiat—Japanese Alps, Japan. 

Holotype.——Male; hypopygium mounted in euparal; Kashima, 
Nagano Prefecture; June 1, 1928, 

Allotype.—Female; head, legs, and hypopygium mounted in 
euparal; Sasagamine, Nigata Prefecture; March 27, 1932. 

Paratypes.—Males and females; Kinebashi, Fukui Prefecture; 
ad 10, 1930; and Hosono, Nagano Prefecture; March 17, 

935. 

Type specimens.—Alcoholic; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Messrs. 
K. Imanishi and K. Tsutsui, 


t 
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This species is related to Diamesa borealis Coquillett and D. 
culicoides Heeger, but distinctly separated from the above two 
allied species by the antennal structures and coloration of the 
body, as,in D. alpina Tokunaga. Another allied species, D. 
waltli Meigen, has a comparatively high value of the antennal 
ratio, and the antenne of the male are 14-segmented and plumose. 


DIAMESA JAPONICA var. (No. 1). , 

This vari&ty was captured on the spring snow at Seki and 
Sasagamine, Nigata Prefecture, and closely resembles the type; 
it differs only in the following structures: Value of leg ratio 
slightly larger, being 0.56 to 0.6; nonsetigerous, ultimate ster- 
num; rounder cerci (Plate 2, fig. 13); and nonspherieal, 
comma-shaped spermathecæ (Plate 2, fig. 17). 

Specimens. —Females; Seki and Sasagamine, Nigata Prefec- 
ture; March 26 and April 2, 1928; collected by Messrs. K. 
Ithanishi and S. Hosono, 


DIAMESA (DIAMESA) ASTYLA ap. nov. 

This peculiar fy was collected on snow at Tsurugisawa, To- 
yama Prefecture, 1,600 to 2,000 meters in altitude. 

Male—Body small 3 mm in length, dark brown, slightly 
setigerous in general appearance; wing expanse about 5.7 mm. 
Head oval, 0.41 mm in width; eyes reniform, hairy, very widely 
separated from each other; distance between eyes about three- 
fifths as great as total width of head; frontoclypeus pubescent 
but without sete; antenna not plumose, sparsely beset with 
several short verticils, about 0.42 mm in total length, re- 
sembling female antennz of this genus in general] appearance; 
scape without sete; pedicel thrice as long as its width, with 
four short verticils on distal region; distal segment of antenna 
large, fusiform, equal in length to pedicel, with two very short 
apical sete and three verticils on proximal region; intermediate 
five flagellar segments moniliform, each slightly longer than 
width, without verticils or with one or two; proportional lengths 
of antennal segments as follows: 6:2.2:2:2:22:3°+6 13; 
antennal ratio 0,35; maxillary palpi yellowish brown, moni- 
Jiform, 0.33 mm in total length; proportional lengths of segments 
2:25:5:45:68, 

Thorax dark brown; pronotum slightly setigerous at side; 
scutum with several pale setigerous punctures along each pseu- 
dosutural fovea, without middorsal sete; scutellum dark brown, 
highly setigerous. 
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Legs entirely brown; tibial spurs smail, far shorter than 
diameter of tibial end, flattened and pubescent basally, each with 
a minute bare tip; tibial comb of the hind leg consisting of 
about seventeen setze; each of the proximal three tarsal seg- 
ments of each leg with a pair of minute spurs; fourth segment 
of the tarsus obcordate, shorter than fifth; segments of foreleg 
having the proportional lengths 78 : 71 : 50 :22 : 14 : 5.0 : 7.5; 
leg ratio about 0.7. , « 

Hypopygium (Plate 2, fig. 9) peculiar m the absence of mov- 
able styles, entirely dark, beset with small setze; ultimate tergum, 
subdivided by a pair of dorsal chitinizations into a median, py- 
riform, setigerous plate and paired, lateral, setigerous, semi- 
chitinized halves; median tergite without anal point, slightly 
constricted longitudinally at caudomeson, with two or four hy- 
aline setze on its caudal margin; coxites large, elongate, each with 
a small thickened pubescent tubercle at tip instead of style; this 
tubercle with three hyaline setz at side; proximomesal lobes of 
coxites pubescent but without setze, usually hidden under ultimate 
tergum. 

Wings without macrotrichia; clouded at margin; main veins 
dark brown; costa very slightly produced beyond end of Ras; 
R, and Ras slightly swollen distally; Ro, ending near tip'of 
R,; r-m very slightly curved, thrice as long as first section of 
Maa; m-cu apparently wanting, Mj, being directly deflected on 
Cu,. Halteres yellowish white, 

Habitat.—Japanese Alps, Japan. 

Holotype.—Male mounted in euparal; Tsurugisawa, Toyama 
Prefecture; October 16, 1928; deposited in the entomological 
laboratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi, 

This species differs from al the other known species of Dia- 
mesa by the unique character of the hypopygium of the male. 


€ 


DIAMESA (DIAMESA) TSUTSUM sp. nov. 

This fly was collected from the snow surface where D. japo- 
nica, Trichocera nivalis, Capnia nivalis, and certain snow Col- 
lembola were also found (Plate 4, fig. 31). 

Male.—Body about 4.5 mm in length, entirely dark brown. 
Eyes pubescent; frontoclypeus setigerous with short brown 
sete; antenne 9-segmented (5 :4.5:2.5:3:3:3:22:2:9); 
flagellar segments each with several short sete; ultimate seg- 
ment constricted before tip, with a short apical seta; second 
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antennal segment comparatively short, pale brown at proximal 
half; antennal ratio about 0.5. Pronotum slightly setigerous 
at side; mesothoracie stripes indistinct, Halteres yellowish 
white. Wings as in D. japonica: costa slightly produced 
beyond end of Ras; R; and Ru; somewhat swolen; r-m 
curved but less than in D. japonica and more than in D. alpina, 
ending on base of M,,.. Relative lengths of segments of foreleg 
98 : 108 :62,: 30 :20 :8 : 10; proximal twó tarsal segments of 
all legs each provided with apical spurs; leg ratio about 0.57. 
Penultimate abdominal tergum separated into paired, lateral, 
subtriangular, setigerous plates; ultimate tergum (text fig. 2, 
@) with a sharply pointed anal point and paired lateral plates. 


a 


Fig, 2. Diamesa tsutsxif sp. nov. and D. plumicortis ap, nov. ; a to d, D. tsutewii; a, ultimate 
tergite; b, coxite, ventral aspect: e, siyle, lateral aspect; d, apermuthtca; s'io g, D, 
plumicornis; e, ultimate tergite: f, coxite, ventral Aspect; g, style. 

Coxites (text fig, 2, b) forming a large, ventral, genital chamber 

between thickened proximal ridges of coxites, each with three 

mesal lobes, of which the proximal is fringed with very small 
sete and with two or three small sets on ventral side, middle 
lobe large, fringed with long sete and third lobe slender with 
small setze on mesal side; two, proximal, flattened lobes forming 
dorsal wall of genital chamber. Style (text fig. 2, d) distinctly 
curved, with a triangular, basal projection on lateral side and 
a small apical spine. 
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Female.—Body length about 5.8 mm; antenne 8-segmented 
(5:6:3,5 ;4 : 3,5 : 83,5 ;8 : 10) ; antennal ratio 0.42 (10 : 24) ; 
crossvein r-m ending at fork of M; proportional lengths of seg- 
ments of foreleg 115 : 134 : 85 :34 : 25 : 10 : 12; leg ratio about 
0.63; penultimate abdominal tergum pale brown on cauda! half; 
ultimate tergite subdivided into lateral halves by a narrow, me- 
dian, iransversal membranous area; cerci pale brown, sub- 
triangular; spermathecre (text fig, 2, d) ovoid, with dark neck 
region. Other structures as in male. 

Habitat.—Mountainous regions; Japan. 

Holotype.—Male; Hosono (about 600 meters in altitude), 
Nagano Prefecture; March 17, 1935. 

Altotopotype.—Female; March 17, 1935. 

Type specimens. —Alcoholic; deposited in the entomological 
laboratory, Kyoto Imperial University; collected by Mr. K. 
Tsutsui. i 

This species is named in honor of the collector of this interest- 
ing midge. In general appearance the fly resembles D. japonica, 
but the structure of the male hypopygium is characteristic. 
The hypopygium is similar to that of D. camptoneura Kieffer, 
but the male antennz are highly different in the absence of 
plumose hairs and the number of segments, : 


DIAMESA TSUTSU!] (summer form 7). 

This is slightly different from the type in the following chax- 
acters: Body 4 to 6 mm in length; dark brown or brown in 
ground color; ultimate antennal segment with two, small, apical 
sete; antennal ratio 0.47; leg ratio 0.68 to 0.8. Cerci (Plate 
2, fig. 15) pale brown; spermathecz as in Plate 2, fig. 19. Pre- 
sumably these female specimens are the summer form. 

Spécimens.—Alcoholie females; Renge, Toyama Prefecture; 
August 15, 1931; and Kamikochi, Nagano Prefecture; July 17 
to 21, 1932; deposited in the entomological laboratory of Kyoto 
Imperial University; collected by Mr. K. Imanishi and by Mr. 
Tokunaga, 


DIAMESA (DJAMESA) PLUMICORNIS sp. nor. 

This fly was found at Mount Hiei, Kyoto. 

Male.—Body 5.5 mm in length, dark brown in ground color; 
abdomen brown, pale brown on the sternal side. Eyes and fron- 
toclypeus setigerous. Antenne 14-segmented, highly plumose, 
with dark hairs; each with a short apical seta; ultimate segment 
slightly swollen distally, with a papilliform projection at tip; an- 
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tennal ratio over 1 (33:31), Pronotum setigerous atside, Costa 
slightly produced beyond end of Ras; Ry slightly swollen; cross- 
vein r-m ended on Mi. almost straight. Halteres white. Pro- 
portional lengths of segments of foreleg 82 : 96 ; 66:31:20: 
7 : 8; leg ratio about 0.69; proximal two tarsal segments of each 
leg with apical spurs. Ultimate tergum (text fig. 2, e) uniform- 
ly thickened, with dark, slender, anal point, which is not sharply 
pointed; coxites (text fig, 2, f) with a setigerous mesal lobe and 
a minute, nonsetigerous, fingerlike lobe; style (text fig. 2, g) 
very slender, slightly curved, with a minute apical spine. 

Habitat.—Kyoto, Japan, ` 

Holotype.— Alcoholic male; Mount Hiei, Kyoto; March 17, 
1935; deposited in the entomological laboratory of Kyoto Im- 
perial University; collected by M. Tokunaga. 

This fly is the only known Japanese species of the subgenus 
Diamesa that is provided with plumose antenne. In general 
appearance it somewhat resembles D. waltli Meigen and D. ha- 
maticornis Kieffer, but they are distinctly different from each 
other in the structure of the hypopygium and in the value of 
the antennal ratio. 


DIAMESA sp. (No. I). 


This fly was captured at light at Renge, Japanese Alps, T'o- 
yama Prefecture, altitude, about 2,000 meters, in the summer 
season, 

Female—Body comparatively large, 4.5 mm in length, black 
in ground color. Head dark brown; eyes hairy; reniform, widely 
separated from each other; frontoclypeus setigerous with about 
twelve sete; antennz 8-segmented, setigerous; three verticils 
on scape, six on pedicel, five on first flagellar segment, four on 
second, three on third, four on fourth, two on fifth, and two on 
ultimate in addition to two, short, apical setze; ultimate segment 
of antenna slightly shorter than preceding three segments to- 
gether (50 : 54); antennal ratio about 0.73; maxillary palpi 
elongate, cylindrical, far longer than the antennæ; proportional 
lengths of segments 7 :11:10:17. Pronotum setigerous at 
side; scutum slightly pruinose, without middorsal setz; supra- 
alar sete eight. Leg ratio of foreleg 0.7 to 0.8; relative lengths 
of foreleg segments 105 : 127 : 90 : 389 :22 1:8 : 9; fourth tarsal 
segments lobate, shorter than fifth; tibial spurs large, not flat- 
tened basally, hurdiy as long as diameter of tibial end; tibial 
comb of hind leg consisting of about twelve sete; each of the 
two proximal tarsal segments of all legs provided with a pair 
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of small spurs. Hypopygium setigerous; ultimate tergum sub- 
divided by a median membrane into lateral, setigerous tergites; 
ultimate sternum dark, setigerous at side, with a shallow, caudal 
incision; eerci (Plate 2, fig. 14) projecting ventrad, pale at base; 
spermatheca (Plate 2, fig. 18) two, brown, each with brown neck 
region. Wings without macrotrichia; costa slightly produced 
beyond end of Ras; R and Ras more or less swollen at tip; 
R.., ending close to end of R,; r-m distinctly curved; m-cu very 
short. Halteres yellow. 

Habitat.—Japanese Alps, Japan. 

Specimen.— Female; legs mountéd in euparal; Renge, Toyama 
Prefecture; August 15, 1931; deposited in the entomological la- 
boratory of Kyoto Imperial University; collected by Mr. K. 
Imanishi. 

DIAMESA sp. (No. 2). 

This female specimen was collected on snow at Seki, Nigata 
Prefecture, and has the following distinctive characters: Body 
length about 4.3 mm; £round color dark brown; eyes finely pu- 
bescent with minute, brown, dotlike hairs; frontoclypeus highly 
setigerous; antennz 8-segmented, setigerous; scape with four 
sete; ultimate segment of antenna fusiform, longer than pre- 
ceding three segments together (12 : 10), with one proximal 
verticil and two apical sete; antennal ratio about 0.52; segments 
of maxillary palpi 3 :7 :11:12:17 in relative lengths; wings 
with slightly curved r-m; halteres yellowish white; proportional 
lengths of segments of foreleg 99 : 122 : 84 : 40 :24 : 9 : 16; leg 
ratio about 0.7; tibial comb of hind leg composed of twenty-one 
sete; hypopygium as in Diamesa sp. (No. 1). 

Habitat.—Nigata, Japan. 

Spccimen.—Female, head, legs, and wings mounted in euparal; 
Seki, Nigata Prefecture; March 23, 1928; deposited in the ento- 
mological laboratory of Kyoto Imperial University; collected by 
Mr, S, Hosono. 

This female is eloscly related to Diamesa sp. (No. 1), but 
differs distinctly in the following points: Very short pubescence 
of eyes; more setigerous frontoclypeus, less-produced costa, 
slightly curved r-m, and the value of the antennal ratio. 


FIG. 
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ILLUSTRATIONS 


PLATE 1 


1. Syndiamesa lanccolata sp. nov., male hypopygium, dorsal aspect. 

2. Prodidmesa bathyphila Kieffer, male Wypopygium, ventral aspect, 

3. Syndiamesa kashime sp. nov., male hypopygium, dorsal aspect. 

4. Syndiamesa montana sp. nov,, male hypepygium, dorsal aspect, 

Diamesa alpina sp. nov., hale wing; ul, anal lobe; f, first section 
of Mapa mex, mediocubital erossvein > vm, radiomedial cross- 
vein; $c, squama. 

6. Diamesa alpina sp, nov., female cereus, lateral aspect. 


In 


PLATE 2 


T. Diamesa japonica sp. nov., male hypopygium, dorsal aspect; ud, 
appendage of coxite; ap, anal point. 

8. Diamesa alpine sp. nov., malo hypopygium, dorsal aspect. 

9. Diumesa astyla sp. nov., male hypopygium, dorsal aspect. 

10. Diemesa migetang sp. nov. male hypepygium, dorsal aspect. 

11. Diamesa alpina sp. nov., ultimate tergum of female, dorsal aspect. 

12. Diamesa japonica sp. nov., female cercus, lateral aspect, 

2. Diamesa japonica var. (No, 1), female cercus, lateral aspect. 

14. Diamesa sp. (No. 1), female cercus, lateral aspect. 

15. Diumesa tsutzuii (summer form ?), female cercus, lateral aspect. 

18. Diemesa japonica sp. nov., spermatheca. 

i" Diamesa japonica var, (No. 1), spermatheca. 

18, Diamesa sp. (No. 1), spermatheca, 

19. Diamesa tsutsuii (summer form ?), spermatheca. 


PLATE 3 


20. Diumcsa atpina sp. nov., female pupa, three caudal segments, dor- 
sal aspect. t 
21, Diamesa alpina sp. nov., female pupa, three caudal segments, Yen- 
tral aspect. 
22. Diamesa alpina sp. nov., pupa, tubercle of the antennal base. 
23. Diameso alpina sp. nov., pupa, prothoracie respiratory organ. 
24, Diamesa japonica sp. nov., pupa, prothoracie respiratory organ. 
25. Diemesa japonica sp. nov., pupa, ventral Spinous welt of third ab- 
dominal segment, caudal aspect. 
26. Diamesa japonica sp. nov., pupa, ventral spinous welt of fifth ab- 
dominal segment, caudal aspect. 
Diamesa japonica. sp. nov., pupa, dorsal spinous welt of fifth ab- 
domina) segment, caudal aspect. 
28. Syndiamesa montane sp. nov., male pupa, ultimate segment, dor- 
sal aspect. 
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Fic, 29. Syndiamesa montana sp. nov, male pupa, branched seta of lateral 
expansion of eighth abdominal segment. 


PLATE 4 


Fic. 30. Tsurugisawa, Japanese Alps, spring season. Syndianjesa mon- 
tana, Diamesa alpina, and D. astyla were found on the snow 
in company with Capnia nivalis Ueno. 

31. Hosono, Nagano Prefecture, spring snow. Diamesa japonica, D. 
teuteuit, Trichecera nivalis, Capnia nivalis, Capnia sp., and snow 
Collembola were found on the snow surface of thé forest zone. 

32, Egg cords of Diamesa alpina adhering to a twig found at margin 
of a torrent, 

TEXT FIGURES 


Fic. 1. Prodiamesa brevitarsis sp. nov.; a, male hypopygium, dorsal as- 
pect; b, male antenna. 

2. Diamesa tsutssmii sp. nov. and D. plumicornis sp. nov.; a to d, D. 
tsutstii; a, ultimate tergite; b, coxite, ventral aspect; e, style, 
lateral aspect; d, spermatheca; e to g, D. plumicornis; e, ultimate 
tergite; f, coxite, ventral aspect; g, style. 5 
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PLATE 4. 


PHILIPPINE PSYCHODIDZE (DIPTERA), I 
PSYCHODINA 1 


By F. DEL Rosario 


, 


Of the National Museum Division, Bureau of Science, Manila 
TWO PLATES AND FOUR TEXT FIGURES 


The subfamily Psychodinse comprises a group of nonblood- 
sucking moth flies belonging to the large family Psychodide. 
They are generally of small size, usually over 1 millimeter long, 
rarely attaining 3 millimeters. They can be distinguished from 
members of other subfamilies, especially Phlebotominz, by the 
wings being folded rooflike over the abdomen, like tiny moths, 
and by the fact that the first forking of the second vein is near 
the base, instead of nearer the middle, of the wing. 

The subfamily Psychodinz, which contains at present a num- 
ber of genera, is practically unknown in the Philippines. So 
far as I ean ascertuin, no species of this subfamily has hitherto 
been recorded from this country. While working the psychodid 
collection of the Bureau of Science, E discovered one specimen 
belonging to the genus Psychoda. This is evidently a distinct 
species and is apparently new to science. Two specimens col- 
lected’ by me at Baguio, Mountain Province, Luzon, may be 
treated here as two distinct species, From collections made 
in Alabang and San Pedro Makati, Rizal Province, and Manila, 
all in central Luzon, four species seem to be very distinct and 
are here described as new species. 

The psychodid flies discussed, therefore, represent seveX new 
species of the genus Psychoda. Three other species of the same 
genus are also included. The types of the new species described 
in this paper will be deposited in the Bureau of Seience entomo- 
logical collection. > 

Inasmuch as the literature dealing with the classification of 
the Psychodine shows some confusion in the status of certain 
genera, and since the morphology of the entire subfamily is at 
best but imperfectly known, I deemed it advisable to describe 
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the external morphology of the adults of the genus Psychoda. 
These accounts are drawn from materials in the collection of 
the United States National Museum, from the Bureau of Science 
entomological collection, and from the author's personal col- 
lection, and summarize the important characters common to ali 
the species I have.examined. : 


PSYCHODIDA 
PSYCH ODIN 4 
Genus PSYCHODA Latreille 


Tipula, pt. LINN/EUS, Syst. Nat. (1859). _ 
Psychoda LATREILLE, Precis d. curact. yen. d. Ins. (1796). 
Trichoptera MEIGEN, Mliger's Mag. Ins. 2 (1803). 

Very close to Pericoma, from which it may be distinguished 
by the rather elongate anienne having fourteen to sixteen seg- 
ments, the segments of the flagellum, except segment 13, pos- 
sessing a basal spherical node and a long internode, the last 
three terminal segments of reduced size and may or may not be 
intimately united with each other. 

Genotype—Tipula phalenoides Linneus. 


EXTERNAL MORPHOLOGY 
ADULTS 


Occiput in both sexes usually 
covered with numerous, stout, 
forwardly projecting hairs. 
Eyes nt frons separated by a dis- 
tance varying from a fine line to 
about four times the diameter of 
one facet. Frons and clypeus 
together nearly triangular, with 
thick hairs (text fig. 1). 

Proboscis about one-half as 
long as the head in both sexes. 

03 mm The mouth parts of the male are 

Piae Red m col sonar, Shown in text fig. 2 Tip of 
ee ane en aay a m RR CIE 
pose sis Katen Tif antenna: may not be definitely enlarged 
with from four to six long or 

short teeth at the tip and with two to six long spines on the 
outer surface; those with enlarged lobe may not have any spine- 
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like teeth on its innor surface or may have as many as eight; 
the outer margin with four to twenty or more long and short 
spines. The remaining mouth parts are slightly chitinized and 
distally hear long and several short fine hairs. The labrum is 
unarmed and distally narrows to an almost acute apex bearing 
minute hairs. Man- 
dible wanting. Hy- 
popharynx ewell de- 
veloped, strongly 
chitinized; distally 
narrowing to a: 
pointed apex, bearing 
minute hairs. Max- 
ille represented by a 
free, rodlike struc- 
ture, the stipite, 
which is close to the 
hypopharynx and al- 
most touching the 
anterior arm of the 
tentorium, and a 
feathery galea, which 
is nearly as long as 
the stipite. Cardines 
apparently wanting. 
Palpi in both sexes 
composed of four oe ene eer 
segments, the first 007mm 


segment generally Fu. 2, Psychoda wakati sp. nov., mouth parts, dorsal 
the shoriest, Some- «wet; a iabrum; b, hypepharynx; c, labium id, Ra- 
times the first three MEV Miete: & Pats. M 
basal segments are of unequal length and the fourth only slightly 
longer. In some species the third is notably longer than the 
second. As a general rule, the terminal segment tapers and 
ends in a bluntly rounded apex bearing three to five or more 
long spines. In certain species the first and third segments 
are expanded near the middle or anteriorly and contain a deep 
pit or sensory cup; the inner surface of this pit bears a number 
of minute modified hairs shaped like a drum-stick. 

Antenne composed of fourteen to sixteen segments, all the 
segments distinctly separated from each other. Segment 1 sub- 
cylindrical, longer than broad, with stout hairlike spines. Seg- 
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ment 2 (torus) globular, also provided with stout spinelike hairs 
arising at about the middle region of the node. Segments of 
the flagellum, excepting segment 13, with a basal spherical node 
and with a neck or internode which is usually as long as the 
node, often longer and sometimes shorter, especially in the 
female, Segment. 13 generally without an internode but some- 
times with a very short elongation of a rather insignificant 
length. The segments following segment 18 are quite diminu- 
tive and may be distinctly separated from each other or they 
may be partly or completely united. Hairs on these segments 
spinelike. Each seg- 
ment of the flagellum, 
except the last three 
terminal, bears a 
whorl of five or six 
verticils of bristleli'te 
hairs, usually re- 
curved and pointing 
toward the node of 
each succeeding seg- 
ment Long and 
short sensory spines, 
or “ascoids,” on seg- 
ments 3 to 13: they 
are always two to the 
segment and are dia- 
metrically opposed in 
their point of inser- 
tion in the node, 
These sensory spines 
are of various shapes 
(text fig. 3), the 
usual form being a 
ms or 3-branched spine, the 
0.03 mm 0.03 mm two anterior 


branches projectin 
Fic. 3. Psychoda, five species, showing sensory spincs PEN : d 
at tip of antenne of males; a, Pa, olympia Kincaid ; towards the inter- 


b, Ps. bicolor Banks: c, Ps, severini T. ir. d, 1 s 
enowhilli del Rosario; e, Pg, Neid Beke — n node and a posterior 
branch towards the 
node. In the female antennz of Ps. nigra and Ps. autumnalis 
each sensory spine of the node is composed of five or more 


0.03 mm 
a 
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fingerlike branches; these sensory spines do not surround the 
node as found in the male antennz of the same Species. 

Thorax strongly arched and very slightly projecting over the 
head. Dorsum clothed with both short and long erect hairs. 
Scutellum thickly set with long straight hairs, which are grayish 
or whitish in many species, some with short hairs. Pleura 
usually fuseous brown or pale brown, in some species with short 
hairs. , A 

Wings usually ovate or lanceolate, in many species gray with 
darker areas along the anterior margin or fringe. They are 
usually twice as long as wide, although in the male of some 
species the wings are a little less than twice as long as wide. 
Surface of the wings entirely covered with upright hairs, which 
may be either gray or white or both, longer recumbent hairs 
also present, especially along the anterior and posterior margin, 
Wings may show a mottled appearance as a result of the alter- 
nate black and white patches of erect hairs on the upper surface. 
In one species, Ps. autumnalis, a denuded wing is conspicuous 
for the presence of clear pigmented areas on the veins, which 
give the wing a distinctly mottled appearance. Venation as 
shown in Plate 1, Se either short or long, the usual length being 
nearly that of the horn or semichitinous pad above it at the 
base of the anterior margin of the wing, apparently not ending 
at C. Fork RR; in most species before the level of fork M,Mo, 
with four exceptions, or slightly behind in two species. In Ps. 
nigra, superba, superba var. conspicua, and snowhilli fork RoR; 
is distinctly on the level with fork MM, while in. Ps, autumnalis 
and Ps. quadripunctata fork RR; is found notably behind the 
level of fork M,M2. Bifurcation of Ra and R; and M, and M, 
not always complete, as the origin of Ra or M; is sometimes 
loose. This condition may be seen in Ps. pusilla, uniformis, and 
tridactila and in bicolor (only that of fork M;M;). — ' 

Legs generally pale brown, often with dark gray hairs. Fe- 
mora of forelegs strongly developed, sides in posterior view 
with some rows of bristles; pile on the outer surfaee usually 
gray, in some species, as in Ps. autumnalis, with scattered 
whitish hairs on the basal half of the anterior surface; apically 
with a narrow white band. Fore tibie generally pale brown, 
often fuscous, seldom with white band, except in autumnalis. 
First tarsal segment the longest, almost twice as long as the 
second, second to fourth tarsal segments decreasing in length 
progressively, fifth segment being as long as second or slightly 
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longer. Bristles on apical end of first four tarsal segments 
of all legs spinelike. Claws of all legs equal. 

Abdomen composed of nine segments, dorsum pale brown or 
brown, lateral margins usually lighter. Each abdominal seg- 
ment thickly clothed dorsally with a ringlike series of erect, 
mingled, white and gray hairs. Abdomen of male appears to 
be slenderer than that of female; hypopygium very conspicuous. 

Hypopygium of male, (text fig. 4) very prominert and easily 
distinguishable by the presence of relatively large inferior ap- 
pendages. Like those of the Culicidz, hypopygium inverted 
after hatehing so that ninth ter- 
gite is usually longer than the 
eighth; sternite narrowed to a 
small ehitinized strip, which is 
somewhat arched, tergite ex- 
tending posteriorly, slightly 
arched to fit the elongated infe- 
rior appendages. The whole 
segment well clothed dorsally 
with strong hairs, most thickly 
set on distal half and at its pos- 
terior margin. Anus at poste- 
rior end of ninth segment; anal 
flap, which is well covered with 
short, fine hairs, appearing to be 

6:2 mm intimately connected with anus. 
Frc. 4. Paychoda alternata Suy, mate by- Inferior appendages well devel- 
popysium, dorsal view; a, ninth ter- 

gite; b, inferior appendage ; ¢, terminal oped, generally longer than 

aristi; oe appendage; e, &des- ninth segment, often slender, 

SAR ' curving ventrally, swollen 
slightly. near the base, and gradually tapering toward an acute 
point in many species; terminal spinules clavate, frequently less 
than basal portion of the segment, number varying from 1 to 
15; clothed at its base with longer and shorter hairs intermixed 
with a few minute hairs. Superior appendages of two segments 
the length of which varies according to species; basal segment 
large, swollen near the base; proximal segment about as long as 
the basal, slender, tapering to an acute point, with short and 
weak spines above and below. Aideagus varying in shape and 
size in different species, weil chitinized and composed of from 
one to five parts, usually two. 
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Ventral plate of female in many species terminating posteriorly 
in two finely pubescent lobes with a slight emargination between; 
densely clothed with black or gray hairs, depending on the species. 
Ovipositor consisting of two bladelike pieces, closely applied, 
about twice as wide as ventral plate, pointed, inner surface 
provided with a single row of short, hairlike spines. 


PSYCHODA ALTERNATA Say. ' 
Psychoda alternata Say, Long's Exp. St. Peter's River Apn, (1823) 
358. 

In view of the detailed descriptions given in a previous ar- 
ticle,? only the following characters need be noted. 

The wings with a mottled appearance. Tips of several veins 
of wing with small patches of black or dark brown hairs. Outer 
surface of tip of labium with three labial spines. Antenne of 
fifteen segments, the sensory spines on the node with two, well- 
developed, anterior branches and one posterior branch. Ædea- 
gus consisting of two unequal parts; one shorter piece with an 
evenly pointed tip intimately attached to the latter, 

Male.—Length of body, 1.5 millimeters; wing, 1.71; antenna, 

1.32; width of head, 0.57; wing, 0.73. 
» Apparently a cosmopolitan species. It occurs throughout the 
United States, where it is most commonly found breeding on 
the bacterial film of the sprinkling filter beds used in the purifi- 
cation of sewage. 

This is the first record of this species in the Philippine Is- 
lands. Several specimens, both males and females, were caught 
in a ditch along side of the street, 

Luzon, Manila, July, 1935 (G. Bellosillo) ; 19855, Bureau of 
Seience entomological collection. 


1 
PSYCHODA ALHIPUNCTATA Williston. 


Psychoda albipunctata WILLISTON, Ent. News 55 (1893) "118. 


A revised description of this species has been given in a 
former paper (del Rosario, 1935) and need not he repeated 
here, 

Male. ——Length of body, 2.23 millimeters; wing, 2.60; anten- 
na, 0.18; width of head, 0.7; wing, 1.28. 

Like Ps. elternata this species is very wide-spread, but 
hitherto not recorded from the Philippines. Several specimens 
of ail stages were collected by the author on standing water in 


2 Del Rosario, F., Philip. Journ. Sci. 59 (1936) 85-148. 
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the basement of the Bureau of Science building, They were 
breeding together with Culex quinquefasciatus. 

Luzon, Manila, February, 1935 (F. del Rosario); 18863, Bu- 
reau of Science entomological collection, 


PSYCHODA PHAL;ENOJDES (Linneus, 1758). 
Psychoda phalzfoides (Linneus, 1758) ToNNotr, Ann, Soc, Ent. Bel- 
gique 62 (1922), 67-68. 

Male.—Length of body, 1.61 millimeters; wing, 1.59; antenna, 
0.97; width of head, 0.35; wing, 0.63. 

The specimens examined were collected from banana stalks 
together with Ps. masz sp. nov. and Ps, alabangensis sp. nov. 
In America and Europe Ps, phalenoides has been reported breed- 
ing on the sprinkling filter beds of sewage plants together with 
Ps. alternate, 

LUZON, Rizal Province, Alabang, July 10, 1935 (F. del Ro- 
sario), 7 males and 1 female; 19357, Bureau of Science entomó- 
logical collection. 


PSYCHODA BAGUIOENSIS sp. nov. Plate J, figs. 1 ta 4. 

Male.—Occiput black, borders lighter, covered with long, 
Straight, yellowish hairs. Eyes confluent at frons. Frons and 
clypeus together triangular, dark brown, with yellowish haies 
directed towards the proboscis, hairs at center of triangle thickly 
set and stout. Proboscis short, about as long as the second palpal 
segment, clothed with yellowish hairs. Tip of labium, or para- 
gloss, expanded into a bulblike structure, each lobe possessing 
one short tooth on inner surface; outer surface of the lobe with 
about seven long spines and covered with fine, minute micro- 
trichia. Palpi with yellowish hairs, slightly longer than width 
of the head; segment 1 shortest; segment 3 about as long as 2 
or 4, but wider than any of the three segments; palpal segments 
in the proportion of 4:5:6:7. Nodes of antennz black; 
hairs grayish except for the two segments before the last two, 
which are grayish white; 16-segmented; segment 1 small, about 
as long as wide; 2 a little smaller than 1 but wider than long; 
3 to 12 flask-shaped, basal nodes about the same length as ad- 
jacent slender internode, over twice as wide as diameter of 
internodes; 18 like 12 but without any definite internode; 14, 
15, and 16 small, of about the same size, somewhat ovoid, dis- 
linctly separated from each other by a very short neck; 16 bear- 
ing a short stout spine at apex. Sensory spines on segments 3 
to 13 similar to those of Ps. olympia in shape and structure, but 
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differing in having only one spine on each side of the node. 
Psychoda olympia has two leaflike sensory spines on each side 
of the node, 

Dorsum of thorax black with grayish white hairs on anterior 
margin; four batches of erect black hairs arranged in a band 
on posterior margin a little above costa near attachment of wing; 
an area clothed with silvery white hairs immediately behind. 
Sides of thorax brown, apparently bare, Wings somewhat ovate, 
over twice as long as wide, dark gray, with brownish tints; 
small white patches at tips of all longitudinal veins, starting tip 
of Ri; on R, beside the sfnall white patch at its tip are two 
blaek spots, the one nearer the base of the wig composed of 
erect black hairs, minute white spots forming a whitish band 
running from tip of Re across to tip of Ma. Se ending on level 
of origin of R;. Origin of RoR; on R, before level of r-m, fork 
RR; beyond middle of wing. Fork M,M. closer to fork R;Ra 
than tor-m. Cell C and Se darker and highly pigmented. Knob 
of halteres gray, stem yellowish. Legs black with grayish hairs, 
Tibie of all legs with several long erect hairs, which appear 
white under reflected light, 

Abdomen dark brown dorsally, blackish beneath, the incisures 
pale brown to bronze; dorsum wholly covered with long dark 
gray hairs; base of venter with grayish brown hairs, toward 
tip with dark gray hairs; lateral margin either with pure dark 
gray or a mixture of dark gray and grayish brown hairs. Hypo- 
pygium concolorous with dorsum of abdomen, with uniformly 
dark gray hairs. Ninth tergite about as long as wide. Inferior 
appendages similar to those of Ps. helicis, stout, about as long 
as ninth tergite; entire surface covered with long and short 
spines; apex bearing two long spinules over half the length of 
the appendages. Basal segment of superior appendages’ broad, 
strongly developed; inner margin with one long spiné; second 
segment clawlike, apex bearing a single, terminal, hairlike spine. 
ZEdeagus consisting of three pointed parts, the median piece 
longest, the two side pieces strongly opposed against each other. 

Length of body, 1.2 millimeters; wing, 1.31; antenna, 1.25; 
width of head, 0.34; wing, 0.56. 

Luzon, Mountain Province, Baguio, February 10, 1935 (F. del 
Rosario), | specimen, male; 79357, Bureau of Science entomo- 
logical collection. 

This species is distinguished by the antennz, which have 
grayish white hairs on the two segments before the last two, 
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by the peculiar shape of the sensory spines, by the mottled ap- 
pearance of the wings, by the black band on the dorsum of the 
thorax, and the form of the hypopygial appendages. 


PSYCHODA ZIGZAGENSIS sp. nov. Plate 1, Ggs. 5 to 7. ‘ 

Female—Occiput black, clothed with dark gray hairs. Eyes 
at frons separated by a distance equal to a little over diameter 
of one facet. Frons and clypeus together triangular, black, 
covered with thick brusnlike hairs, which are moré or less re- 
cumbent. Proboscis golden with grayish hairs, over one and 
one-half times as long as first palpal segment. Tip of labium 
with three long teeth and one short tooth on each side of the 
lobe; outer surface with one, long, Iabial spine. Palpi dark gray, 
covered with grayish pruinescence; longer than width of the 
head; palpal segments nearly of equal length, apical segment 
bearing two spinelike hairs at tip; proportion of palpal seg- 
ments5 :4:4:5. Nodes of antenne dark gray; hairs grayish: 
16-segmented; segment 1 the longest, much longer than wide; 
2 globular; 3 to 13 flask-shaped, node of each segment nearly 
three times diameter of internode; 13 without internode and 
intimately connected with the three terminal segments, which 
are ovoid; 16 smallest, Sensory spines on segments 3 to 13 pf 
the usual type, having two slender anterior branches and one 
posterior branch. 

Dorsum of thorax pale yellow with erect yellowish hairs; 
pleura pale yellow with a few, scattered, yellowish hairs. V7 ings 
lanceolate, over twice as long as wide; pale yellow with yellow- 
ish hairs all over the veins; fringes slightly smoky. Se about 
one and one-half times as long as the semichitinous pad above 
it, ending at about the same level as the origin of Ri. Origin 
of RR, on Ry distinctly before the level of r-m, the fork at 
about the middle of wing. Fork MM: closer to fork RR, than 
to r-m. Halteres gray with yellowish hairs. Femora of fore- 
legs dull brown with gray hairs; tibie and tarsal segments 
covered with black hairs, except claws, which are surrounded 
by a few, short, whitish hairs, Femora of middle and hind legs 
light brown, with light gray hairs; tibie and tarsi slightly 
darker under reflected light. 

Abdomen dull brown, thickly clothed with yellowish hairs; 
genitalia covered with bristlelike yellowish to golden hairs. 
Ventral plate about twice as long as broad; posterior lobes dis- 
tinetly separated by a deep notch; outer surface of lobes with 
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long bristles. Ovipositor about three times the width of the 
ventral plate, distinctly curved and pointed. 

Length of body, 1.25 millimeters; wing, 1.34; antenna, 0.72; 
width of head, 0.34; wing, 0.51. 

Luzon, Mountain Province, Baguio, February 10, 1935 (F. 
del Rosario) ; 19358, Bureau of Science entomological collection. 

This species may be distinguished from all other known forms 
by the single labial spine at the tip of the labium. It is the 
only one I have seen possessing this character, and none of the 
others have the tibiz and tarsal segments of the forelegs wholly 
black. ii 


PSYCHODA HANESi sp. nov. Plate J, figs. 8 (o 12. 

Male.—Occiput grayish brown with whitish hairs. Eyes at 
frons separated by a fine line. Frons slightly arched, light 
brown, covered with thick, recumbent, grayish hairs. Clypeus 
rather broad, less hairy than frons, hairs light brown. Pro- 
boscis short, light brown, yellowish pruinose. Tip of labium 
not well expanded into a bulblike structure, each lobe with two, 
rather long, siender teeth at margin and two short teeth on 
inner surface just below the two long tecth; outer surface with 
one short and two long labial spines; entire surface of labium 
covered with very short microtrichia. Palpi yellowish with 
gray hairs, about twice as long as proboscis; fourth segment 
longest, with three spines ut extreme end; palpal segments in 
the proportion of 5:5:5:4, Antenne grayish brown, verti- 
cils of hairs yellowish white; 16-segmented; segment 1 broud at 
apical portion, slightly longer than 2, which is globular; 3 to 13 
flask-shaped, the diameter of node over twice that of internode; 
14 to 16 separated by a short neck, 14 and 15 each with a 
toothlike projection bearing a small spine at its apical end, seg- 
ment 16 ovoid with several spinelike hairs at apex. Sensory 
spines apparently wanting. 

Dorsum of thorax light brown, covered with iight yellowish 
gray hairs. Pleura pale brown, apparently without heirs. 
Wings smoky, with gray hairs, apparently without spots; length 
over twice greatest width. Base of costa decidedly enlarged. 
Se ending at about leve! of origin of R,. Fork RR; at about 
middle of wing; origin of forking R,R4 ai the same level with 
r-m. Fork M;M4 much closer to fork R.R, than to r-m. Hal- 
teres grayish brown, with short yellowish hairs. Femora of all 
legs pale brown with yellowish gray hairs; tibie and tarsi pale 
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brown but with yellowish gray hairs. Abdomen entirely pale 
yellow, covered with thick yellowish gray hairs, especially on 
the dorsum and hypopygium. Ninth tergite about as long as 
wide; posterior portion broad. Inferior appendages slender, not 
well developed basally, but with hairlike spines on their outer 
surfaces; about twice length of ninth tergite; apically bearing a 
single spinule which is about one-third length of appendages. 
Superior appendages 2-segmented ; basal segment broad, shorter 
than the apical, which tapers gradually into an almost pointed 
end; whole surface of apical segment bearing a few scattered 
hairlike spines. Ædeagus composed of a single rodlike piece, 
which splits into halves at about two-thirds its length; each 
piece supported by a small, triangular, chitinized piece. 

Length of body, 1.01 millimeters; wing, 1.09; antenna, 1.17; 
width of head, 0.44; wing, 0.62. 

Female.—Slightly lighter than the male. In venation, marke 
ings, and structure of the antennae like the male. Ventral plate 
much wider than long, with two distinct lobes posteriorly, bear- 
ing long spines and microtrichia. Ovipositor broad basally, 
tapering gradually to a sharp apex; apical half with several 
scattered spines, 

Length of body, 1.53 millimeters; wing, 1.79; antenna, 1.04; 
width of head, 0.47; wing, 0.78. 

Luzon, Laguna Province, Mount Maquiling, February 23, 
1508, reared from wild figs in the forest (C. S. Banks); 4 males 
and 7 females; 8621, Bureau of Science entomological collection. 


PSYCHODA MUSEE sp. nov. Plate 1, figs. 13 to 16. 


Mate.—-Oeciput brown, narrowed medially, covered with erect, 
grayish white hairs, anterior margin with a single row of from 
8 to 10, long, spinelike hairs. Eyes at frons nearly touching 
each other. Frons and clypeus together not triangular in out- 
line, thickly covered with bushlike grayish white hairs. Clypeus 
brown, not convex medially, wider than long, whole surface 
with somewhat recumbent, grayish white hairs. Proboscis 
brown, reaching to about the middle of the second palpal seg- 
ment. Tip of labium of medium size, provided with three long 
teeth and one short tooth; membranous area with two unequal 
labial spines, Palpi and antennz of same coloration as clypeus; 
segments of palpi in the proportion of 13 : 15 :15 : 20. Anten- 
nz 14-segmented, with whorls of grayish white hairs lying closely 
to the segments, thus giving it a solid appearance as seen in 
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Ps. phalenoides; basal segment rather tubular, width less than 
greatest width of segment 2; which is somewhat spherical, dis- 
tinctly larger than the other segments; 3 club-shaped, node 
about as long as its internode; 4 to 12 nearly flask-shaped; 13 
slightly constricted at approximately anterior two-thirds, with 
one small toothlike projection bearing a minute spine; 14 small, 
Ovoid. Sensory spines on segments 3 to 12 with two long 
anterior branches, one eurved basally, at 'a right angle to the 
other branch; a slender posterior branch extending a little over 
the length of its node. 

Dorsum of thorax dull brown to bronze; surfaces covered with 
long whitish hairs. Scutellum somewhat pale brown but with 
the same coating of hairs as on dorsum of thorax. Pleura pale 
yellowish brown. Wings over twice as long as broad, slightly 
angulated at tip. Vestiture of wings smoky, Anterior fringe 
slightly darker towards base. Se not well developed; a little 
over length of the heavily pigmented, semichitinous pad above 
it. Origin of R.R; distinctly before level of r-m. Fork RR; 
before the middle of the wing. Fork MM. before middle of the 
wing, closer to fork RR; than to r-m. Halteres yellowish. 
All coxe and trochanters pale brown; femora and tibia some- 
what darker, with grayish hairs on anterior surface, appearing 
whitish under reflected light; posterior surface with short and 
almost while hairs. Anterior surfaces of tarsal segments with 
dark gray hairs; under reflected light the scalelike hairs appear 
whitish when seen from above. 

Abdomen pale brown dorsally; sides yellowish; venter and 
hypopygium slightly darker; covering of hairs gray, heavy to- 
wards posterior end. Ninth tergite slightly longer than broad, 
slightly swollen posteriorly. Inferior appendages slender, rather 
tubular, very slightly swollen basally; terminal spinule short, 
about one-seventh length of inferior appendages. Basal segment 
of superior appendages not well developed; distal segment 
slender, clawlike, with sharp apex, whole surface covered with 
numerous spinelike hairs. ASdeagus composed of three pieces, 
a median, broad, somewhat tubular piece with rounded apex and 
two pointed side pieces, shorter and slenderer than the median, 
and strongly curved inwardly at their apices. 

Length of body, 1 millimeter; wing, 1.09; antenna, 0.73; 
width of head, 0.27; wing, 0.42. 

Luzon, Rizal Province, Alabang, July 10, 1935 (F. del Re- 
sario) ; 19359, Burcau of Science entomological collection, 
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This species was collected together with Ps. phalenoides and 
Ps. alabangensis from banana stalks at about 0.5 to 1 meter 
above the ground. 


PSYCHODA ALABANGENSIS sp. nov. Pinte t, figs. 17 to 20. i 

Male.—Oecciput light brown, not broad, with gray hairs; a 
row of five stout chairs on anterior margin. Eyes separated 
at frons by a distance equal to diameter of one facet. Frontal 
triangle dull brown, clothed with yellowish gray hairs, these 
hairs confined to a rectangular area between antennal fossæ. 
Clypeus dull brown, slightly longer than broad, with long grayish 
hairs directed toward proboscis. Proboscis brown, with whitish 
pubescence. Tip of labium provided with three long teeth and 
two long labial spines. Palpi grayish brown with gray hairs; 
proportion of palpal segments 15 :16 :15 :19. Antenne 15- 
segmented; grayish brown, nodes with Jong gray hairs distinctly 
spreading outward; segment 1 slightly longer than 2, which is 
spherical; 3 to 12 flask-shaped, internode longer than node, 
except in the first two basal segments; 13 globular, with a neck; 
14 smaller than 13 and intimately joined to 18 and 15; segment 
15 slightly smaller than 14, ovoid. Sensory spines composed of 
two, long, anterior branches and one, short, posterior branch. 

Dorsum of thorax light brown with erect gray hairs. Wings 
lanceolate, vestiture gray. Fringes smoky. Sc ending on the 
same level as origin of Ri. Fork R¿Ry at about middle of wing; 
fork M,M, closer to fork RR; than to r-m. Coxe, tibiæ and 
tarsi of all legs pale brown, with grayish hairs, those on tarsal 
segments appearing whitish under reflected light. 

Abdomen yellowish brown, thickly clothed with hairs similar 
to those on thorax. Hypopygium pale brown, with gray hairs. 
Ninth, tergite wider than broad, sides swollen; anal flap pro- 
minent, covered with short fine hairs and microtrichia. Inferior 
appendages well developed basally, slightly tapering distally; 
terminal spinule about one-sixth length of appendages. Basal 
segment of superior appendages broad and stout, with thick 
hairs on outer margin; apical segment longer than basal segment, 
gently curved, tapering to an almost pointed apex and bearing 
several spinelike hairs. Aldeagus consisting of one rather tu- 
bular piece, nearly S-shaped at distal end, posteriorly dividing 
into two pieces for a short distance, these pieces uniting again 
posteriorly to form a slender, somewhat pointed piece. 

Length of body, 1.11 millimeters; wing, 1.17 ; antenna, 0.6; 
width of head, 0.28; wing, 9.34. i i 
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Luzon, Rizal Province, Alabang, July 10, 1935 (F. del Ro- 
sario) ; 19360, Bureau of Science entomological collection. 


PSYCHODA MANILENSIS sp. nov. Plate 1, figs. 21 to 24, 


Female.—Occiput and frontal triangle light brown covered 
with yellowish hairs. Eyes separated at frons by a distance 
equal to about four times diameter of one facet. Clypeus pale 
brown, twice as wide as long, slightly convex, with long grayish 
hairs. Proboscis brown, bulblike, a» little longer than first 
palpal segment. Paraglosse with six short teeth on each side 
of lobe and over twenty long stout spines. Theca heavily chi- 
tinized, stem about one-third length of anterior arms. Palpi 
dark brown, with grayish pubescence, first segment shortest; 
proportion of segments 2:7:7:9. Antenne 16-segmented, 
pale yellow, with long whitish hairs which tend to spread out- 
ward; segment 1 stout, slightly longer than 2, which is globular; 3 
smaller than 2, with a short neck; 4 to 15 more or less club- 
shaped, node of each segment longer than internode; 16 elongated 
and terminating in a spike, with fine microtrichia. Sensory 
spine composed of one long anterior branch, one on each side 
of node. 

, Dorsum of thorax light brown, with long, erect, yellowish 
white hairs, their tips almost white. Pleura pale brown, without 
hairs. Wings ovate, somewhat angulated at tip, less than twice 
as long as wide, large yellowish spot at base of costa close to 
semichitinous pad, another large yellowish spot at tip of wing 
extending from tip of R; to Mo, entire wing brownish black 
with distinct black patches at tips of veins Ra, R4, Ry, Rs, Mo, 
Mz, and M,. Se long, ending at about the same level as origin 
of R:R;. Fork R.R; before level of fork M,M» and before middle 
of wing. Fork M;M. about as close to r-m as to fork ReRa. 
Knob of halteres yellowish. All femora pale brown, with 
brownish black hairs mixed with yellowish white hairs. Tibiz 
and tarsal segménts with brownish black hairs, but ind 
annulated with yellowish white bands. 

Abdomen wholly brown, covered with yellowish hairs; teste 
lighter. Ventral plate reddish brown, deeply emarginated pos- 
teriorly into two rather pronounced lobes. Ovipositor broad at 
the base, not pointed at apex. 

Length of body, 1.5 millimeters; wing, 1.79; antenna, 1.09; 
width of head, 0.6; wing, 0.96. 

LUZON, Manila, June, 1935 (F. del Rosario); 19361, Bureau 
of Science entomologica! collection. 
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PSYCHODA MAKATI sp. nov. Plate 1, figs. 25 to 29. 

Male.—Occiput brown, narrowed at sides, clothed with gray 
hairs. Eyes separated at frons by a distance equal to diameter 
of one facet. Frons and clypeus together not triangular in out- 
line, covered with gray hairs. Clypeus brown, slightly convex 
medially, much wider than long, entire surface covered with 
distinctly gray recumbent hairs. Proboseis brown, longer than 
first palpal segment, Tip of labium with four fairly long teeth, 
nearly equal in length; outer surface of membranous area with 
two, slender, labial spines of about the same length. Palpi and 
antenne similar in color to clypeus; proportion of palpal seg- 
ments 10:10: 11 : 14. Antenne of sixteen segments; segment 
1 of about the same size as 2, which is nearly globular; 3 to 12 
flask-shaped, diameter of the node over twice that of its cor- 
responding internode; 13 much broader than 14, but the two 
segments intimately united with each other; 15 smaller tham. 
14; 16 nearly pear-shaped, separated from 15 by a very short 
neck. Sensory spines on segments 3 to 13 consisting of two 
anterior branches and one posterior branch. 

Dorsum of thorax light brown, covered with thiek-set grayish 
hairs. Pleura pale brown with a few short, scattered, whitish 
hairs. Wings over twice as long as broad, covering of hairs 
smoky. Anterior and posterior fringes slightly darker than 
other hairs of wing. Sc slightly longer than semichitinous pad 
above it. Origin of RR distinctly before the level of rm. 
Fork RoR; and fork M,M. very loosely chitinized. Halteres 
pale yellow. Coxa and trochanter of all legs light brown; all 
femora and tibiæ brown, covering of hairs gray. Tarsal seg- 
ee with gray hairs appearing yellowish white under reflected 
ight, 

Abdomen brown, incisures pale brown. Hypopygium dark 
brown, covered with thick-set hairs. Ninth tergite wider than 
broad, slightly swollen medially. Inferior appendages slender, 
about one and a half times length of ninth tergite; terminal 
spinule short, wider at tip. Basal segment of superior append- 
ages strongly developed; distal segment well developed, inner 
margin with a single row of thirteen to fifteen spines. ¿Edeagus 
composed of three pieces; a median broad piece slightly curved 
with rounded apex and two, slender, sharply pointed, side pieces, 
strongly curved near their apices. 

Length of body, 0.94 millimeter; wing, 1; antenna, 0.7; width 
of head, 0.26; wing, 0,48, 
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Luzon, Rizal Province, San Pedro Makati, July 4, 1935 (F. 
del Rosario); i male and 1 female, attracted to light; 19362, 
Bureau of Science entomological collection. 

Female.—Resembling male. Occiput much broader than that 
of male.' Eyes more widely separated at frons than those of 
male. Teeth at tip of labium more prominent. Tip of antenna 
siíhilar to that of male. Ventral plate narrow near base, widen- 
ing posteriorly into equal lobes, which are' separated by a deep 
emargination. Ovipositor brown, slightly curved and pointed. 

Length of body, 1 millimeter; wing, 1.09; antenna, 0.73; 
width of head, 0.29; wing, 0.51. 


ILLUSTRATIONS 


(Drawings inked by Messra, Y. V. Mnrasigan, J. Trinidad, H. T. "Costelo, and R, C. Aguilar 
and Miss R. R, !co, of the National Museum Divísion,] 


PLATE 1 


Mies, 1 to 4, Psychoda bagutoensis sp. nov.; I, venation; 2, male hypo- 
bygium; 3, tiprof labium; 4, tip of antenna, male, 

5 to 7. Psychoda zigzagensis sp. nov.; 5, venation; 6, ventral 
plate; 7, tip of labium, 

S to 12. Psychoda banksi sp. nov,; 8, venation; $, ventral plate; 
10, tip of antenna, mele; 12, tip of labium; 12, male hy- 
popygium. 

13 to 1G. Psychoda musz sp. nov.; 12, venation ; 24, tip of antenna, 
male; 15, tip of labium; 26, male hypopygium. 


PLATE 2 


Fics, 17 to 20. Psychoda alubangensis sp. nov.; 17, venation; 28, tip of la- 
bium; 12, tip of antenna, male; 20, male hypopygium. 
21 to 24. Psychoda manitensis sp. nov.; 21, venation; 92, ventral 
: plate; 23, tip of antenna, female; 24, tip of lsbium. 
25 to 29. Psychoda makati sp. nov.; 25, venation; 26, tip of antenna, 
male; 27, ventral plate; 28, tip of labium; 29, male hy- 
popygium. 


I TEXT FIGURES 


Fan 1. Psychoda albipunctata Williston, female, head in cephalic aspect; 
a, occiput; b, frons; e, clypeus; d, compound eye; e, antennal 
fossa; f, antenna; y, maxillary palpus. 

2, Psyehoda makati sp. nov., mouth parts, dorsal aspect; «, labrum; 
b, hypopharynx; c, labium; d, galea; e, stipite; f, palpus. l 

i Psychoda, five species, showing sensory spines at tip of antennz 
of males; a, Pe. olympia Kincaid; b, Pe. bicolor Banks; c, Ps. 
severini Tonnoir; d, Ps, snowhilli del Rosario; c, Ps. nigra Banks. 

4. Psychoda alternata Say, male hypopygium, dorsal aspect; «, ninth 
tergite; b, inferior appendage; c, terminal spinule; d, superior ap- 
pendage; e, edeagus; f, anal flap. 
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PLATE 2. 


\ 
LATE' EIGHTEENTH-CENTURY KILN-REJECT JARS 
EXCAVATED AT THE SAN JUAN DE DIOS 


1 


x HOSPITAL FOUNDATION 
, By GENEROSO $. MACIDA 
Of the National Muscum Division, Bureau of Science, Manila 


TWO PLATES 


INTRODUCTION 


Nearly all excavations made in Manila during the last four 
or five years for the Jayouts of tall-building foundations have 
yielded various specimens of archzologic interest, Objects of 
this nature that have not, or only partly, lost their originality 
are interesting to archeologists. It is one of these types of 
material locally known as tapayan (tinaja in Spanish), that 
is reported in this paper. "These tapayans were manufactured 
in a local kiln and were intended to contain water, vinegar, and 
gther liquids, 

It was only during the Spanish régime, that the use of kilns 
and other improvements in pottery making were introduced in 
the Islands in order to meet the growing demand of the na- 
tives. 

The use of kilns and some improvements over the primitive methods of 
making pottery scem to have been introduced under the Spanish régime in 
order to meet the demands of household articles not found in use by the 
natives and to supply earthernware required in certain industries. The 


use of kilns permitted a better burning of the common red ware and they 
produced a sufficiently high temperature to semivitrify the produét.(1) 
», 


Of course, there were already methods employed by the natives, 
but they were primitive ones, and the output was crude and 
only for home use. 

Other places where collections of numerous Chinese, Siamese, 
and European porcelain pieces, native pottery, and human bones 
have been made are the Post Office site, the Metropolitan Theater 
site, the Ideal Theater site, the Plaza Moruga site, the Heacock 
Building site, and the Great Eastern Hotel site. The specimens 
are now in the collections of Prof. H. O. Beyer, of the University 
of the Philippines, and in the Bureau of Science; while Dr. J. P. 
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Bantug, of the Bureau of Health, and several other collectors 
have fair-sized collections from specific places. 


THE PRESENT SITE 


The jars were excavated at the site of the rear portion of 
the San Juan de Dios Hospital building, bordering Legaspi and 
San Francisco Streets. These jars were inverted in rows be- 
neath a layer of earth and débris 1 meter thick, ane practically 
covered an area of approximately 150 square meters. 


JARS AS KILN REJECTS 


The jars found were rejects with cracks on the sides and 
some with deformed shapes due either to improper heating or 
overcrowding in the kiln. Such jars cannot be utilized as con- 
tainers. These jars probably were the waste products of one 
of the kilns owned by the religious orders in San Pedro Makati, 
Rizal Province, Luzon, from which this religious hospital ob- 
tained the rejects through donation. 

.. the religious orders possess the following estates: ..., San Pedro 
Maeati (whore they have their carthenware factory, from which they 
make annually thirty thousand pesos fucrtes net profit).(2) 


L] 


DESCRIPTION OF THE JARS 


The original color and luster have almost been preserved. 
The jars are heavy and of hard body. The shape is like that 
of the Chinese Sung type jars. The diameter is small, while 
the color is dark reddish brown and very similar to that of the 
ordinary tapayan in the Manila markets. The jars were not 
originally broken due to pressure of the ground floor (Plate 1), 
but were intentional cracked by laborers in the belief that 
they contained hidden treasures. 


Li 
USES OF THE JARS IN RELATION TO BUILDING CONSTRUCTION 


The practieal uses of the jars in connection with building 
consiruction may be mentioned as follows: The jars were laid 
in rows io support the basement floor of the hospital building; 
they took the place of the tremendous amount of earth that 
otherwise would have been needed to raise the elevation of the 
ground floor; and they weré placed in such a manner in order 
to lessen the capability of the ground to hold water. The third 
use is rather an ingenious way of constructing floor tiles. The 
water that was occasionally left by the esteros during high tide 
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in those days easily seeps through this construction, which is 
porous on account of the spaces between and inside the jars, 


POSSIBLE DATING OF THE JARS 


The devons of the date of the manufaeture of these 
jars depends on two factors; namely, the history of the hospital 
ahd that of the kilns where the jars were made, 

We may first attempt to determine the date when the Hospital 
de San Juan de Dios building was constructed. This will give 
us the nearest age of the jars. 

By virtue of a royal deciee August 17, 1865, the Archbishop 
and the Governor-General transferred the management of the 
said hospital to a Board of Directors composed of Exemo. Sr. 
Regente de la Real Audencia, presidente; Don Tomas Balbas y 
Castro, consejero de Administración, tesorero; Don Mariano 
Juason, Don Francisco de Paula Cembrano, Don Joaquin Pardo 
de Tavera, consejeros de Administración ; y Don Manuel Asensi, 
ponente de la Sección de lo Contencioso del mismo Consejo, y 
Don Casimiro Cortazar, jefe de Session del Gobierno Superior 
Civil. This board of directors held a Bazar de Caridad in 1867 
and out of this they made a net profit of 29,652.11 dollars. No- 
vember 18, 1867, the Excmo. Sr. Gobernador General Don Jose 
de la Gandara signed the act of construction and laid the corner- 
stone of the recently demolished (rear portion only) San Juan 
de Dios Hospital building. The following day, November 19, 
1867, the construction began. (3) 

This date does not furnish us the exact age of the jars, but 
since these jars wore used as filling materia! of the ground floor 
of the building it can be safely asserted that the age of these 
jars is not less than 68 years. However, these jars were not 
manufactured intentionally for filling purposes, but they were 
kiln wastes, and became such presumably some years before the 
hospital building was eonstructed. Hence, these jars are ob- 
viously older than the present Hospital de San Juan de Dios 
building. : 
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PLATE 1 


FIG. 1. The excavated foundation of the San Juan de Dios Hospital build- 
ing showing the kiln-reject jars uscd as partial fillers. 
2. Another portion of the excavated foundation of the same hospital 
showing the cracked jars, which were intentionally broken by the 
laborers in search for treasure. 


PLATE 2 


Fic. 1. Four representative types of the kiln-reject jars. 
a. Greatest diameter, 154 inches; height, 212. 

b. Greatest diameter, 164 inches; height, 223. 

€, Greatest diameter, 174 inches; height, 247. 

a d. Greatest diameter, 181 inches; height, 211. 

2. Interior view of one of the kilns in San Pedro Makati, Rizal Prov- 
ince, Luzon, introduced by the Chinese during the Spanish re- 
gime. The proprietor of the kiln is Mr. Justino Jimenez, of the 
same town, 
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: BOOKS 


Acknowledgment of all books reccived by the Philippine Jour- 
nal of Science will be made in this column, from which a selection 
will be made for review. , 
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American association of cereal chemists. Committee on methods of ana- 
lysis. Cereal laboratory methods with reference tables, comp. by 
Committee on methods of analysis. 3d ed. completely rev, Omaha, 
epe American association of cereal chemists, 1935, vili, 204 pp. 
illus, 

American society for testing materials. Proceedings. 28th, 1925, pts. I-II, 
Philadelphia, Pa., American society for testing materials, 1935. Ilus., 

, fold. tables, diagrs. Price, $8.80. 

BARNARD, W. G. The technique of a post-mortem examination. London, 
London county council, 1935, Cover title, 7 pp. Price, $0.25. 

BELLER, SAMUEL. Coleoptera of Washington: Chrysomelidae, by Samuel 
Beller and Melville IT. Hatch, Seattle, Washington, University of 
Washington press, 1932. 76 pp. plate. (Washington University. 
Publications in biology, 1932, vol. 1, No. 2, pp. 65-144.) Price, $0.50, 

REssEY, E. A. A text-book of mycology. Philadelphia, P. Blakiston's son 
& co, [e 1935]. xv, 495 pp. illus. ports, 

FICHERA, G. Chemioterapia del cancro. Milano, U. Hoepli, 1934. 213 pp. 
tables, plates, Price, $2.50. 

Giüss, C. 8. A guide to sexing chicks. N. Y., Orange Judd pub, co., 1935. 
63 pp. illus. Price, $1.25. 

HaTCH, M. H, Coleoptera of Washington: Silphidae, by Melville H. Hatch 
and William Reuter, jr. Seattle, Washington, University of Washing- 
ton press, 1934. 13 pp. (Washington University. Publications in 
biology, 1934, vol. 1, No. 3, pp. 147-162.) Price, 30,15, 

Horson, J. W. Key to the rusts of the Pacific northwest. Seattle, Wash- 
ington, Univ. of Washington press, 1934, (Washington University. 
Publications in biology, 1934, vol. 3.) 103 pp, illus, Price, $1.50. 

Huess, C, L. Description of two new American species referable to the 
rockfish genus Sebastodes, with notes on related species, by Carl L. 
Hubbs and Leonard P. Schultz. Seattle, Washington, University of" 
Washington press, 1933. (Washington University. Publications in 
biology, 1933, vol, 2, No, 2, pp. 15-44.) 42 pp. table, plates, Price, 
$0.25. 

JAFFE, BERNARD. New world of chemistry. N. Y., Silver Burett and Co. 
[c. 1935] xii, 566 pp. xxx, front. illus, port, diagrs. Price, $1.80. 

James Johnstone memorial volume. Liverpool, London, University press, 
1984, x, 348 pp. front. illus. tables, fold, diagrs, maps, Price, $5.25. 

JOHNSON, M. W, Seasonal distribution of plankton at Friday Harbor, 
Washington, Seattle, Washington, Univ. of Washington press, 1932. 
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(Washington University. Publications in oceanography, 1932, vol. 1, 
No. 1, pp. 128.) 38 pp. tables, diagrs. Price, $0.35. 

JOHNSON, M. W. The seasonal settlement of shipworms, barnacles, and 
other wharf-pile organisms at Friday Harbor, Washington, by Martin 
W. Johnson and Robert C, Miller. Seattle, Washington, Univ. of 
Washington press, 1935. {Washington University. Publications in 
oceanography, 1935, vol. 2, No. 1, pp. 1-18.) 18 pp. tables, diagrs. 
Price, 30,20, y 

KENDE¡GH, S. C. The rôle of environment in the life of birds. 1934, 
117 pp. maps. tables, diagrs. 

PHIFER, L. D. Phytoplankton of East Sound, Washington, February to 
November, 1932. Seattle, Washington, University of Washington 
press, 1934. (Washington University: Publications in oceanography, 
1934, vol 1, No. 4, pp. 97-110.) 12 pp. tables, diagrs. Price, $0.15. 

PHIFER, L. D. Vertical distribution of diatoms in the Strait of Juan de 
Fuca, Seattle Washington, University of Washington press, 1934. 
(Washington University, Publications in oceanography, 1934, vol. 1, 
No. 3, pp. 88-96.) 12 pp. tables, diagrs. Price, $0,15, 

SEWART, DOROTHY. Comp. The medical cookery book, containing threq 
hundred recipes for the use of invalids, convalescents and children, 
comp. by Dorothy Sewart, with an introduction by J. W. MeNee, 
Bristol, J, Wright & sons, 193b, 136 pp. Price, $1.25, 

SHOEMAKER, J. S. Small-fruit culture; a text for instruction and reference 
work and a guide for field practice, Philadelphia, P. Blakiston's son 
& Co. [e. 1934]. xv, 434 pp. illus, tables, Price, $3.50. 

SLAGLE, E. C. Games and ficld day programs, comp, and ed. by Eleanor 
Clarke Slagle. Utica, N. Y., State hospital press [c. 1933]. vi, 134 
pp. illus. 

WoRLEY, L, G. The spiders of Washington; with special reference to those 
of the San Juan islands. Seattle, Washington, University of Wash- 
ington press, 1932, (Washington University. Publications in biology, 
1932, vol. i, No. 1, pp. 1-63.) 63 pp. Price, $0.50. 


REVIEWS 


Practical Handbook on Electro-Plating. W, Canning & Co., Ltd., Birming- 
ham, London, 12th ed., 1934. 344 pp. Price, $1. 


This book gíves a detailed description of the operations carried 
on in an electroplating shop. It is profusely illustrated with 
drawings and photographs of numerous eiectroplating installa- 
tions indicating the arrangement of the apparatus and acces- 
Sories used. The contents of the book are divided into four 
sections. Section 1 deals with the grinding and polishing of 
the object to be plated: section 2, with cleaning and dipping 
operations; section 3, with electroplating; section 4, with bron- 
zing, lacquering, and enameling, 

The detailed descriptions in the text together with the photo- 
graphic illustrations of the methods of carrying ont the various 
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operations give the ordinary reader complete information on 
the subject.—F, D. R. , 


Southeast of Zamboanga. By Vic Hurley. E. P. Dutton & Co. Inc., New 
York,-1935, 237 pp. Ilustrated. Price, $3. 


This is à book of travel or forest adventure. It deals with 
two Ameritans who, after graduation from college, went to 
southeastern Mindanao to make a fortune by raising coconuts. 
During their stay in that part of Mihdanao they encountered 
great hardships and became siek for they were not accustomed 
to the climate. , 

The book covers a period of one year in the interior of Min- 
danac and deals with the economic and social life of the Moros 
and other pagan groups. It portrays the economie and social 
life of the people at close range. It is exceedingly interesting 
and inspires an anthropologist to make further observations on 
the Mohammedan and pagan peoples in that part of Mindanao 
where their economic and social life is least known.—R. E. G, 


The Elements of a National Mineral Policy. Prepared by The Minerai 
Inquiry: C, K. Leith, Chairman, American Institute of Mining and 
Metallurgical Engineers, New York, 1933. 162 pp. 

' This book gives a brief but comprehensive discussion of a 
few selected topics related to the mineral industry and the place 
of that industry in the newly evolved philosophy of economic 
nationalism and the problem of national defense, There is a 
great divergence of opinion among several authorities as to the 
national policy a nation should pursue in order io attain eco- 
nomic self-sufficiency and national security. It may be noted, 
however, that there is a tendency to favor the eoórdination of 
all industries with the view of producing the best economic re- 
sults for the nation as a whole as against the present cavch-as- 
catch-an practice; that is, everybody for himself with private 
gain as the supreme aim of his endeavors. 

While the book propounds no definite policy with regard to 
minerals, it is nevertheless very enlightening and should be 
valuable to students of economics, especially to those who are at 
the heim of the Commonwealth of the Philippines and are called 
upon to direct the destiny of our newly-born nation, —Q. A, A. 


Biology for the Public School Administrator. By Frederick L. Fitzpatrick. 
Teachers College, Columbia University, Now York, 1st cd., 1934. 87 


pp. 
This book is intended primarily for administrators who have 
to deal with the framing of courses in general biology for high 
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schools. The subject, however, is so presented as to be useful 
for student teachers, teachers, critic teachers, and supervising 
teachers in high-school biology. Concisely written, it gives.a 
historical sketch of the development of the high-schoo] course 
in general biology and sets forth the necessity of correlating 
the course with everyday experiences. It enumerates the quali- 
fications, the training, and the experience a biology teacher 
should have. It also gives the various teaching procedures in 
general biology as well as the necessary supplies and equipment 
needed for the successful teaching of biology. Chapter IY of 
the text is an outline of the course in general biology, which is 
so complete, comprehensive, and inclusive that it could be very 
wel adopted in the Philippines. The list of references and 
other sources of information contained in the last chapter is 
a good aid to teachers and investigators in the preparation of 
lessons or manuscripts.—EH. A. R. ' 


Population Theories and their Application, with Special Interest to Japan, 
By E. F. Penrose, California Food Research Institute, Stanford 
University, 1034. 347 pp. Price, $3.50. 


Population Theories and their Applieation is an offshoot of 
some studies undertaken by the author under the Food Research 
Institute established at Stanford University, California. 

It deals with the economic situation which has developed in 
modern times with the passing of regional self-sufficiency and 
the large increase in the population of eastern and southeastern 
Asia. 

The rapid growth of population has not prevented changes 
which have transformed the material conditions of life in modern 
times. 

Inventions, improvements in technie, expansion in productive 
capacity, and the exercise of more individual control over the 
birth rate have made it increasingly improbable that the world 
as & whole will ever be placed in the situation envisaged in the 
Malthusian theory. 

The human race cannot in any case be distributed over the 
world in such a way that each group has the same advantages 
as all others with respect to the possession of natural resources. 
Inequalities can to a certain extent be offset by movements of 
population, capital, and goods, 

It is an up-to-date book because it deals with the present 
economie conditions of life partieulàrly in eastern and south- 
eastern Asia. —R. E, G. 
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Sex and Temperament; In Three Primitive Societies. By Margaret Mead. 
W, Morrow and Company, New York, 1935, 338 pp. Priec, $3. , 

The author of tnis book of descriptive anthr opology is assist- 
ant curator of ethnology in the American Museum of Natural 
History. The materials aceumulated in the book are the result 
of two expeditions to New Guinea in 1931-1983, 

"The book deals with the social life of the three primitive 
people of New Guinea—the mountain-dwelling Arapesh, the 
river-dwelling Mundugumor, and the lake- dwelling Tchambuli. 

By studying these three types of primitive peoples the author 
is led to suggest that the Behavior which our society believes 
is determined by sex, may be socially determined, and that the 
most significant differences are those between different human 
beings and not between the sexes. 

The book contains fresh and abundant data concerning the 
neculiar social life of the three primitive peoples mentioned, 
into the social life of whom the author displays a keen insight. 

—R. E. G. 

Manual of Land and Fresh-Water Vertebrate Animals of the United States 

(exclusive of Birds). By Henry S. Pratt. P, Blakiston's Son & Co., 
Inc. Philadelphia, 2d cd., 1935. 416 pp. Price, $6. 

"This book is a compilation of the works of various authors 
on the identification, habitat, and geographical limits of species, 
subspecies of vertebrate animals, exclusive of birds, of the whole 
United States between the Canadian and Mexican borders. The 
second edition embodies numerous changes in the nomenclature 
of the vertebrate animals of the United States and defines more 
precisely their known ranges of distribution. This book is im- 
portant to students of zoólogy, especially to those taking up 
work in animal geography. Although the species of animals 
treated are non-Philippine, this book should interest Philippine 
students of comparative anatomy and geographical distribution 
of vertebrates as it gives much useful information on the char- 
acters used in the identification of fishes, amphibians, reptiles, 
and mammals. "The book is fortunately provided with compre- 
hensive keys for the determination of the higher groups. 

—H, A, R, 
Handbook of Industrial Fabrics. By George B. Haven, Wellington Sears 
Co, New York City, 1934. 538 pp. Price, $2. 

One finds in this authoritative work by the head of the textile 

research department of the Massachusetts Institute of Techno- 
300524——9 
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logy an abundance of information and data on industrial fabrics, 
that, having been hitherto in more or less scattered form, have 
been brought together and condensed for the convenience of 
textile chemists, engineers, designers, testing laboratories, and 
students. The book is presented in a concise manner and is 
comprehensive enough to include fibers and fabrics of cotton, 
eotton yarns, uses of fabrics and their properties, laboratóry 
design and practice, and specifications and test mefhods. It is 
primarily intended as a handbook for the technical worker, but 
will be equally useful as a reference volume for others.—J. C. E. 


Modern Method of Birth Control By Thurston S. Welton. W. J. Black, 
Inc., New York City, 1935. 168 pp. Price, 53. 

Doctor Welton has gathered together in more accessible and 
companionable form the results of long years of investigation 
conducted by authorities on drugless birth control. The separate 
labors of Doctor Ogino, of Japan, and Doctor Knaus, of Au3- 
tralia, represent the most authoritative efforts ever pursued by 
scientists along this line and they are here conjoined for the 
benefit. of prolific householders. 

The book addresses especially itself to dogmatic and faithful 
members of the Roman Catholic faith who will find a relief 
from excess biological procreation in a manner sanctioned by 
the Holy Father at Rome, without undergoing the strain of 
denying the faithful the essential fulfillment of the natural bio- 
logical urge. This book advocates, therefore, the practice of 
rhythm. 

The studies of the above-cited authorities point out that within 
the mense cycle of women there are two fallow, or sterile, periods 
and between these two periods is the fertile one, representing 
only a week of virtual fasting. It could be made less by three 
days if women have no aversion to douching after cohabitation 
if such a thing happen just before the advent of the real fertile 
period.—M. G. C. 

Tho Marine Plankton with Special Reference to Investigations Made at 
Port Erin, Isle of Man, during 1907-1914. By James Johnstone, An- 
drow Scott, and H, C. Chadwick, The University Pross of Liverpool, 
Ltd., London, 3d reprint, 1934. 194 pp. Price, $3.25. 

This text, written by outstanding English authorities on ocean- 
ography and marine biology, is one of the best books put out 
on the subject. 'The contents are the results of intensive and 
extensive plankton studies for a great number of years, Ina 
very readable and clear form, the authors have set forth the 
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+ 
categories of life in the sea, the various plankton types, the 
distribution of the plankton, and the relation between organic 
production and the plankton. In an appendix the various types 
of plankton nets and methods of collection, as well as the methods 
of the estimation of the catch, are accurately described, The 
book is practical as well as theoretical Students requiring the 
identification of their plankton ean readily üse its many plates 
and descriptions for reference. Once the organisms are iden- 
tified the student gets much information from the many tables 
and the text as to abundance and seasonal occurrence. The 
more philosophie biologist can follow Professor Johnstone’s in- 
quiry into the causes and effects of marine phenomena. This 
book is indispensable for students as well as researchers in 
marine plankton.—H, A, R. 

American Scientists. By C. J. Hylander. Macmillan Company, New York, 
1935. 186 pp. Price, $2. 
Narratives of the lives of great men usually tend to have an 
inspiring influenee for, as Longfellow said: 


Lives of great men all remind us 
We can make our lives sublime, 
And, departing, leave behind us 
Footprints on the sands of time. 


Books of this kind record the great things men have done, 
but many of them do not state exactly how these men got their 
start on the road to fame. This book is different in this respect. 
For instance, it states bow Roy Chapman Andrews began his 
scientific career by washing floors and receiving no salary for 
it. This is quite a contrast to many of our present-day graduates 
who are more concerned with the salary they can get than with 
their work as a career. 

American Scientists is a littie book that is easy to read and 
is very interesting not only for scientists but also for the lay- 
man.—A. P. W. 


Helminth Parasites of the Domesticated Animals in India. By G. D. Bha- 
lerao, (The Imperial Council of Agricultural Research, Scientific 
Monograph No. 6.) Manager of Publications, Delhi, 1935. 365 pp. 
13s. 3d, 

In view of the economic importance of worm parasites in 
relation to the health of domesticuted animals in India, the 
author deplores the lack of reference facilities for the correct 
determination of helminths and the inconvenience of sending 
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collections to foreign specialists. The present volume has been 

prepared to fill this gap and serves at the same time as a sys- 

tematic check list of the helminth parasites reported from Indian 
domesticated animals. It should be a useful reference to work- 

ers, not only in India but in other countries as well.—M, T. 

Sedgwick's Principles of Sanitary Science and Public Health. By Samuel 
C. Prescott and Murray P. Horwood. The Macmillan Company, New 
York, rewritten & chlarged, 1935. 654 pp. Price, $4.25. 

This book gives important information about health and its 
preservation, It begins with the relation of the intrinsic me- 
chanism of the human machinery to the innumerable extrinsic 
factors of the human body. The authors formulate fundamental 
facts for the preservation of the individual and the community. 
They also tell how to conquer the vast enemies of human life 
in particular and the community in general. Therefore, this 
book is recommended not only to students and health practi- 
tioners, but to all those interested in sanitation and public 
health.—M. B. 

Cereal Laboratory Methods with Reference Tables. Compiled by The Com- 
mittee on Methods of Analysis, American Association of Cereal Che- 
mists. The Association, Omaha, Nebraska, 3d ed., 1925. 204 pp. 

This is the revised third edition of Cereal Laboratory Methods. 
Jt. contains a number of procedures not given in the Methods 
of Analysis of the Association of Official Agricultural Chemists. 
The analytical procedures are written up plainly and concisely. 
This book is a valuable addition to the literature on cereal 
chemistry. It should also serve as an important reference book 
for general analytical work.—A. J, H, 

A. S. T. M. Standards on Rubber Products. Prepared by Committee D~ 
11 on Rubber Products, A. S. T. M,, Philadelphia, Penn, 1935. 204 
PP. . 

This compilation is in a convenient form for laboratory use 
and a valuable one for reference purposes. The Specifications 
include detailed procedures for physical and chemical examina- 
tions of such produets as cotton rubber-lined fire hose, rubber 
pump valves, friction tape, rubber insulating tape, rubber 
gloves, rubber matting, rubber insulating blankets, and insulat- 
ing wire and cable.—R. II. A. 

Modern Motherhood; A Book of Information on Complete Maternity Care: 


Prenatal-Delivery-Aftercare. By €. E. Heaton. Farrar & Rinehart, 
Inc, New York, 1935. 271 pp. Price, $2. i 


E Books 981, 
This book gives to expectant parents sound information on 
the nature of pregnancy and childbirth and though tactfully 
discouraging self-doctoring, wives full information on maternity 
care, In easy, comprehensible language and breathing through- 
out a wise conservatism supplemented by opportune quotations, 
the author discusses the subject of motherhood from the strictly 
bidlogical io the psychological, economical, and sociological as- 
pects. Notonly prospective parents but ther intelligent readers 
of both sexes should benefit by a careful perusal of this book. 
—A. V. C. 
Le Chauffage par les Combustibles Liquides. Par A. Guillermic. Librai- 
rie Polytechnique Ch. Beranger, Paris, 1935. 394 pp. 338 figs. 

This book gives a deseription of the various fuel oils generally 
used in the industries. It discusses various types of oil burners, 
illustrated by appropriate drawings. It includes those that are 
shitable for operation with low and high air pressure, steam, 
and atomization by mechanical means. Perhaps the most im- 
portant feature of the book is the drawings of actual installa- 
lions as used in the industries and the comparative results 
obtained on the use of fuel oil and coal for heating and power. 

: —F. D. E. 
Child Nutrition on a Low Priced Diet. By Mary S. Rose and Gertrude 
M. Borgeson. (Child Development Monographs, no. 17.) Teachers 
College, Columbia University, New York City, 1985. 109 pp. Price, 
$].50. 

This monograph gives instructive information on the nutri- 
lion of children. it is very practical, since the nutritious diets 
suggested are low in price. The discussions of the various 
topics such as diet, physical development, etc., are given in a 
popular style and henee the monograph is very appr opriate for 
the layman.—A. J. H. ` 


INDEX 


- 


A A 

Adelotera Latr. 397, 

Rguàdulpenais Candèze, 397, 

luzonica Candézo, 396, 

teascllatus Candéxe, 397, 

vicinus Candéze, 397. 

(Adelocera) molitor Candèze, 398. 

(Archontas) macgrexori Fleutiaux, 398. 

(Compsolacon) apodixa Candèze, 397. 

(Compsolacon) bakeri Fleutiaux, 397, 

(Compsolucon) cervina Erich. 397. 

iCompamacon) doreina Candèze, 398. 

(Compsolacon) intermedia Schwarz, 398, 

(Compsolacon) lopezi Fleutiaux, 298. 

(Corapsolacon) spurca Candèze, 398. 

(Compsolacon} — subcervina — Pleutiaux, 

398. 

Adelphomyia majuscula Alcx., 244, 24b. 

Accidium, 447. 

Aüdes canadensis, 476. 

atentaderma Ficutiaux, 405. 

brachmana Cundeézc, 405. 
minusculus Candèze, 406. 
Aeolus brachmana Cnndéze, 405, 
cinnamomeus Boisd., 404. 

AFRICA, CANDIDO M. PEDRO G. RE- 
FUERZO, and EUSEBIO Y. GARCIA, 
Observations on the life eyele of Gna- 
thostoma spinigerum, 613. 

Asonischiua Candézc, 42B. 

bakeri Fieutinux, 428, 
balahakensis Candèze, 428. 
basalis Candize, 428. 
bazalia Candèze var., 422, 
brevicallia Candèze, 429. 
fusiformis Candize, 429. 
marginatus Candèze, 429. 
muzzali Fleutinux, 429. 
niftertimus Fleutiaux, 429, 
pracustua Fleutiaux, 429, 

Agraeus Candése, 399, 

mahncrbeimj Candéze, 39% 
rilseme Candèze, 399. 

Agrostis elmeri Morr,, 443. 

Agrypnus Eschsch, 395. 

bifoveatus Cand?ze, $95. 
javanus Candéze, 395, 

Jopezt Fleutiaux, 396. 
modestus Xipisd., 597, 
mucronatus Candèze, 390. 
nizroplagistus I, Blanch., 39%, 


[New names and new combinations are printed in holdface.] 


Agrypnus—Continued, 
poriüeratus Candèze, 396. 
pruinosus Fairm., 297, 
robustus Vleutiaux, 396, 
squalidus Fuirm., 307, 
tomentosua F., 306, 

Alakaak, $84, 285, 390, 

Aluus Esehsch., 400, 
brevipennis Candèze, 40D. 
farinulentua Fleutiaux, 400, 
lacteus F., 400, 
medigiiani Candéze, 400, 
nebulosus Candèze, 460. 
pantherinus Candèze, 400, 401. 
podargus Candèze, 40]. 
seytale Candèze, 401, 
semperi Candèze, 401, 
superbus Candèze, 401, 

Alcurotrachelús rubi Takah,, 221, 

ALEXANDER, CHARLES P., New or little. 
known Tipulide from castorn Asin 
(Diptera), XXIX, 225. 

Aleyradidzm, from the Philippines and Kor- 
mosa, 217. 

ALICANTE, ^f. M, and D. Z, ROSELL, 
Index of texture and classification of 
Philippine soils, 605, 

Alosa platygaster Gthr., 266, 

Aiphonsen arborea, 299. 

Amandava amandava Linn., 325, 

Amurgllidacem, 448, 

AMES, OAKES, and EDUARBO QUISUM- 
BING, New or noteworthy Philippine 
orchids, VI, 1. 

Amphigonoptera, 262, 

Anacharis, 375. 

Anasypinin, 136, 

Anchastus J. Loc, 417. 
fischeri Zwaluwenburg, 
fulvus Fleutinux, 417. 
haddeni Fleutiaux, 417. D 
militaris Candèze, 417. 
nitilua Candizo, 417, 
philippinensis Fleutinux, 417 
rufangulus Candèze, 417. 
soriceus Candèze, 417, 418. 
auturalis Floutiaux, 218, 
unientor Candèze, 418. 
vittatus Fleutiaux, 418. 
vittatus var, bakeri Fleutiaux, 413, 
vulneralus Candèze, 412, 
williamai Fleutioux, 413. 


ALT. 


589 


INDEX 


" A 


Adclotera Latr., 397. 

guadulpensis Candèze, 391, 

luzonici Candèze, 396, 

tessellatus Candèze, 397, i 

vicinna Candèze, 397. 

(Adelocera) molitor Candèze, 398, 

tArchontas) macgregori Fleutinux, 398. 

(Compeolaeon) apodixa Candéze, 307. 

(Compselucon) bakeri Fleutiaux, 307 

(Compsolaeon) cervina Erich., 897. 

(Comrsolacon) «loreina Candèze, 395. 

(Compsolaeon) intermedia Schwarz, 858, 

(Compeolacon) lopezi Flevtiaux, 398, 

(Compsolaron) spurca Candèze, 398. 

(Compsolacon)  subecrvipa — Pleutiaux, 

398. 

Adelphomyia majuscula Alex. 244, 248. 

Aecidium, 447, 

Atdes canadensis, 476. 

Hcoladerma Vleutiaux, 405. 

brachmana Candéze, 405. 
minuseulus Candèze, 403. 
Aeolus brachmana Candèze, 405, 
cinnmamomeis Boisd., 404. 

AFRICA, CANDIDO M, PEDRO G RE- 
FUERZO, and EUSEBIO Y. GARCIA, 
Observations on the life cycle of Gna- 
thosioma spinigerum, 513. 

Agwonischius Candèze, 428. 

bakeri Fleutiwux, 428. 
balubakensis Candèze, 428, 
besalis Candèze, 428. 
basalis Candèze var., 428 
brevicollis Candèze, 429. 
fusiformis Candéze, 429. 
marginatus Candèze, 429. 
muzzalii Fleutiaux, 429. 
nigerrimus Fleuiiaux, 429. 
prneustus Fleutiaux, 429. 

Agraeus Candize, 399, 

mnnnerheimi Candéze, 399, 
ritsemm Candèze, 399. 
Agrostis elmeri Merr., 443. 
Agrypnus Eschsch., 395. 
bifoveatua Candèze, 395, 
javanus Candèze, 375, 
lopezi Floutiaux, 296, 
modestus Boisd., $97. 
mucronatus Candèze, 396. 


nigroptagiatus L. Blanch., 391. 


[New names and now combinutions are printed in boldface,) 


Agrypnus—(Continued. 
ponderatus Cundéze, 396. 
pruinosus Fairm., 397. 
robustus Fleutiaux, 396, 
squnlidus Fairm., 397. 
tomentosus F., 396, 

Alnkank, 384, 385, 290, 

Alaus Eschseh,, 400, 
brevipennis Candèze, 400, 
fatinulentus Fleutiaux, 400. 
Ineleus F.. 400. 
modigliani Candèze, 400, 
nebulozus Candèze, 400, 
pantherinus Candéze, 400, 401, 
podargus Candéze, 401. 
acytale Candtze, 401. 
semperi Candéze, 401. 
superbus Condéze, ilt. š 

Aleurotracheles rubi Takah,, 221, 

ALEXANDER, CHARLES P., New or little. 
known Tipulidae from eastern Asia 
(Diptera), XXIX, 225. 

Aleyrodide, from the Philippines and For- 
moss, 217. 

ALICANTE, M. M, and D. Z, ROSELL, 
Index of texture and classification of 
Philippine soils 505, 

Alosu vlatygaster Gthr., 365, 

Alphonsea arborca, 299. 

Amandava amandava Lins., 325. 

Amaryllidacem, 448, 

AMES, OAKES, and 
RING, New or 
orchids, VI, 1. 

Amphigonoptera, 262, 

Anachuris, 375, 

Anaspine, 436. 

Anchastua Y. Loc. 417. 

fischeri Zwuluwenburz, 417. 
fulvus Fleutiaux, 417. 

haddeni Fieutiaux, 417. 1 
militaris Candéze, 417. 

nitidus Candèze, 411. 
philippinensis Fleutiaux, 417. 
rufangulus Candèze, 417, 
sericeus Candéze, 415, 118. 
sulnralis Fieutiaux, 418, 

untcolor Candèze, 418. 

yittatus Fleutiawx, 413. 

vittulus var, bakeri Fleutiaux, 418, 
vulnerains Candèze, 412, 
williams: Fleutinux, 413. 


EDUARDO QUISUM- 
noteworthy Philippine 


589 


990 


4 
Andamia erclocheilus M. Web., 270. 
expansa Blyth, 371. 
Andropogon, 440. 
aciculatue Retz., 345, 
fragilis var, mulayanus Merr., 442. 
miéranthus, 440. 
nitidus (Vahl) Kunth, 345 
sp., 440. 
Anziupsora, 438, 442, 445... 
elemensse Arthur and Cummins, 438. 
Anguilla spengeli M, Web., 265. 
Anguillidae, 365. 
Anopheles, 16, 18, 23-28, 31, 50, 53, 85, 72, 
119; Philippine, a practical illustrated 
key to adults of, 15; pupal and adult 
characters of rare species of, 65. 
aconiius, 475, 480, 482, £84, 486. 
aitkeni, 29, 50. 
aitkeni var. bengalensis Puri, 24-29, 53. 
annularis van der Wulp, 27, 46, 49. 
baezai Guter, 27, 30-42, 53 
barbirostris van der Wulp, 26, 27, 30-33, 
35, 36, 53. 479, 480, 452, 484, 456. 
erucians, 4174. 
filipina: Mg., 27, 41, 53. 
fuliginosus Giles, 27, 46, 49, 51, 481, 
483, 480. 487. 
materi MBaisas, 14, 76, 18. 
sigas var, formosus Ludlow, 24, 27, 28, 
53, 74, Th, "9. 
hyrcanus, 31. 
hyreanus var. nigerrimus Giles, 27, 32, 
$2. 
hyrcanus var, sinensis Wied., 27, 34, 25, 
G3. 
insulefloram Swell. and Swell. de Graf, 
24-27, 29, 53. 
kurwari James, 27, 46, B1, 74, 78, 79. 
kochi Dönitz, 27, 36, 28, 52 
koiambusanonsis Baisus, 27, 27, 52, 
leueosphyrns Dönitz, 19, 20, 27, 38-40, 
49, 50, 62, 65, 67, 68, 70-73, 38. 
leueosmhyrus var balabacensis, 65, 67, 
65, 7-73, TH, 
lindesayi var. benguetensis King, 24, 27, 
20, 52, 74, 76, 19. 
litovatia King, 27, 42-44, 52, 
ludlowi Theo., 27, 43-45, bx. 
maculatus Theo, 17, 19-21, 23, 26, 27, 
i5 51, 
mangyanus Banks, 27, 4I, 42, 53. 
minimus, 477-479, 432, 484, 486, 489, 
minimus var. flavirostris Ludlow, 21, 42, 
53, 417, 489. 
near-leucosphyrus, 20, 
45-68, 70-73, 78. 
nigerrimus, 33-35, 
haransensis Lu'dlow, 27, 44, 52. 
Philippinensis Ludlow, 25, 27, 49, 51. 
pseudobarbirostris Ludlow, 29, 24, 26, 
27, 36, 53. 
punctipennis, 


39, 40, 50, 62, 


471, 


Index 


Anophcles--Continucd. 

quadrimacuintos, 474, 

rossi, 475, 477. 

subpictos, 45. 

subpictus var. indefinitus Ludlow, 27, 

45, 53. : 

tessellatus Theo., 27, 28, 40! 52, 

umbrosus, 30. 

vagus, 451, 453, 483, 487. 

vagus var. limosus King, 27, 46, 53.4 

sp. 49. 
Anopheline ecology, nitrogep in, 472. 
Anophelini, 27, 50, n1. 
Anthias huchti DBlkr,, 
Anthrax, 210, 
Antocha (Antocha) brovincrvis Alex, 233, 

259. 7 

(Antucha) spicata Alex., 238. 
Aparrius mo!'oanus Herre, 309, 
Apocryntodon senei Herre, 36. 
Aphanobius Eschsch, 427. 

flabelintua Germ., 402 

Jonstieollis Esehsch., 427. 

Jongithorax Wicd., 427. i 

longus Candèze, 427. 
Apluda mutiea L., 441. 


308. 


| Avterygota, 107, 


Arscem, 445, 
Ariidz, $84. 
Arius spp., 383. 
Arrhaphes Candèze, 419 
humeralis Pleutiaux, 419. 
Arthraxen «quurtiniunus Herr, 442 
£p., 442. 


; ARTHUR, J. C, and GEORGE m. CUM- 


MINS, Philippine rusts in the Ce. 

mens collection 193-1926, I, 437. 
Artocarpus blancoi, 400. © 
Ascorlossum Seblir., 1, 8, iQ. 

culopterum; Reiehb. fF, 1, 8, 

Asilidm, 190, 
Asio flammeus 
Asogon, 384. 


Pontopiddan, 323. 


Ayuhgin, 515, 319. 
5 
Bacillus srogenes, 455, 451, 459, 460, 462, 
463, 460, 470 
coli, 150, 152-154, 156-181, 455, 457, 


458, 460, 462, 461, 466-468, 470. 
dysenterim Flexner, 150, 153, 157-150 
dysenteri Shiya-Kruse, 150, 156-153, 
dysenterie y, 150, 157, 158, 
Paradssentericus, 156, 

Paratyphosus, 153, 154, 15%, 
Paratyphosus A, 150, 153, 156-161. 
Parutyphosus B, 150, 152, 153, 156-185]. 
typhosus, 150, 152, 157-159, 

Bacio, 411, 412. i 


| Brolad, 262. 


Index 


. 

Bacteria, intestinal Pathozenic, effect of bile 
on the viability and general biology of, 
112. 

Bacterium acidi propionici 4, 193. 

acidi propionic’ jensenii Van Niel, 497, 
acidi "iropioniet shermanii, 493. 

Bara babujs 343. 

RAISAS, F. E. Note» on Philippine mos- 
quitocs, IV: The pupal and certain 

" adult chiracters of some rare speeics 
ob azoplieles, 62; sec also RUSSELL and 
RAISAS. . 

Barak, 264. 

ierieuda, handed, 594; California, 383, 329; 
stripet, 384, 399. 

Barrel ;srournd ilove, 242. ä 

Beetles, claterid, of the Philippine Iztands, 
393. 

Hin, 519, 

Tibia Grof., KT, 

Bibionita. 190, 

Bie, effect of, on the viability and general 
Jnsloizy of intestinal pathogenic bacte- 

i mu, 51%, 

Birits da the wieinity of Novalichos, Rizal 
Province, Luzon, life histories of some 
common, 237. 

mew and rare in the Philippines, BIT, 

Bisugorg Luntutan, 384, 887, 200. 

DBittaconiorphn, 209, 

Blacl-ard-white fantail, 340. 

HLANCILARD, K C. sce Lava, Hass, and 
ULANCLILAIm, 

Diennies, 275, 

Elenniid;ie, 283, 364, 370. 

Bolon, Say 

Wools, S11, Bo. 

lMrachylicon Molseh., 129, 

müerocephülus Motselh, 399, 
ublonges Fleutiaux, 480. 
Bromhesdía Lindl., 1, 6, E. 
philippinensis Ames and Quis, 6, B. 
itrumeliia athenvieta Brun, I4», 


Bulbul, fuava, 240, 942; Philippine, 340, 
yt, 
Hunak: Jerre, 276. 
Bunuh, 63. 
Cc 


Crecula philippinensi» Herre, 358, 

Culanthe furcata Butem., 448. 

California barracuda, 383, 

Callionymite, 369. 

Caliturichthys — filamentosus 
3609. 

Cumpsostemus Latr., 402. 
eschschaltzi Hope, 402. 
prateus Hope, 40% 
relilans Cheve., 402. 
rutilans var. sumptuosus Hope, 462, 
rutilans Chevr. var., 403. 

Capella, gallinago, 320, 
meyala Swinhoe, 320, 


Cuv. and Vat, 


——— o — — € —— 
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Capnia nivalis Ueno, 539, 546, 
Cardiophorus Eschseh., 419, 
nlvini Fleutiaux, 419. 
bakeri Fleutiaux, 420. 
banksi Fleutiauz, 42U. 
elegans Candèze, 420, 
falluciozus Cundeze, 421. 
fasciatus Candèze, 420. 
incanditua Candèze, 420. 
lignipennis Candèze, azo, 
luzonicug Eschuch., 47D. 
pulawanus Fleutiaux, 490. 
ph8ippinus Fleutiaux, 426, 
spernendos Candèze, 420, 
unicolor Candèze, 421, 
unicolor var. striutus Fleutinux, 421, 
Cardiotarsus Esehsch., 471. 
fallaciosus Candeze, 421. 
Carex, 443. 
baecans Nees, 443, 
liecina Noes, 443. 
taMlesiann Woott, 443, 
rafflesinna var, scaberrima (Boeck.) Kii- 
kenth., 445. 
Curt net, 264, 
Cut, civet, 361, 332. 
Cayod, 264, 
Chamaezuüphis squarrosa (I. f) Merr., 439. 
Chat, pied, 340, 342. n 
Cheilatrichia Rossi, v4, 
Chironomida», 190, 
from Japan 325, 
Chiranomus, 2ú8, 
takadensis Mats, 531, 
Chlorura brunnciventris Orivie-Grant, 324. 
Choroenas amethystina Schlegel, 298, 
Cirrhimurena oliveri Scale, 365, 
Cirthitidis, 367. 
Cirrhitus marmoratus Laeép., 267. 
Cirripectes caninua Herre, 284. 
Cisticola, golden-headed. 340, 342, 
exilis rustica Wallace, 340, 342. 
Civet cat, $52, 35%. 
Clamator corumundus Lier., 323, 
Cieisostoma erypioehilum F, y, Muell, 4, 
CLEMENTE, LKOPGLDO S, The lethal 
eflet of homiozyzous mpe und eye. 
less genes in Drosophila, 177, 
Ckthra lancifotia, 103, 409, 410. 414, 416, 
424, 425, 
Ciupeidu, 365. 
Clyticerks, 87. , 
Cobra, cumtmon, 513: king, 513. 
Cuix iachryma-jobi L., 413. 
Coleoptera, 433. 
Colecsporium merriltii P, Henn., 44%, 
Coleto, gray-backed, S40. 
Collembola, 546. 
Columba leucotis Terom., 291. 
Commelinaeece, 445. 
Common cobra, 513 
Cunulerus, 464, 
Conopidm, 105, 


LN 


592 


Conops, 210. 
Convolvulus adansoni Lam., 452. 
caéspilosus Roxb, 452, 
hirtus Linn., 4D2. 
repens Vahl, 462. 
resptans Linn., 451, 462. 
Caakilaria leucoptera hypoleuca Sulvin, 318. 
Copsychus mindanensis Boddaert, 240. 
Corvus coronoides philippines Bp., $42, $51, 
$02. 
Corymbites luzonicus Candoze, 425. 
Costus &peciosus Sm., 448. « 
Coturnix coturnix japonica Temm. and 
Schlegel, 219. 
Cristiceps xanthosoma Blkr,, 271, 
Croaker, plain, 284, 
Crow, S51, 352; Philippine, 342. 
Ctenocephalus canis, 514. 
felis, 514. 
Ctenogabius nuchipunctatus, 362. 
villadolidi Herre, 361. 
Culex Schindler, 28, 29, 61, 209. 
pipicns, 476. 
quinguefasciatus, 560. 
Culicida, 50, 190, 558. 
Culicinze, 50. 
Culicini, Gi. 
CUMMINS, GEORGE B., sec ÅrRTUU2 and 
CuMMINS. 
Cureuligo capitulata (Lour.) Ktze., 448. 
orchioides Gaertn. 448. 
Cyanotis axillaris (L.) R. and &, 445, 
Cyclops, 614, D16, 521. 
Cymatoguster, 263. 
Cynodon dactylon Linn. 345, 
dactylon (Linn.) Pers., 344, 441. 
Cyperaeem, 443, 
Cyperus difformis Linn. 444. 
rotundus Linn., 344, 444. 


D 

Dula, 264. 

Dalag, 615, 619. 

Daphnea, 519. 

Declidia Lec., 436, 
untipejes Ray, 435, 436, 
oceanica itay, d34, 436. 

Dellamora Normand, 436, 
antipodes Ray, 486. 
bakeri Ray, 436. 
iridescens Ray, 436, 
maculatu Ray, 486. 
ocaracca Ray, 436. 
philippinensis Ray, 486. 
huhescena Ray, 433, 436, 

Dendrobium Sw., 6, 
bukidnemense Ames and Quis., 6. 
crumenatum Sw. 6, 
gracile Bl, 6, 


Index 


Derby's tailorbird» 340. 
Deuterophlebin EdW., 196. 
Pulikoysky, 23, 
Dialeurodes citri Ashm, var, hederm Takah., 
219. i 
citri Ashm, Yår. kinynng Tukab, 219. 
kirkaldy Kotintky, 219. i 
struthunthi Hempel, 217. 
(Gigaleurodes) lithocurpi Takah., 218. 
(Gigaleurodes) philippifensis Takak., 
217. 
(Rusostigma) tristylii Takah, var, ui- 
chancoi Taksh., 218. 

Diamesa Meig., 526, 638, 541, 644, 046, 549 
alpina Tokunata, Bit, 545, 547, 
Lorcalía Coa., 64%, 45, 
camptoneura Kieff., 648. 
culicoides HeeBer, 642, 5-45. 
hamaticornis Kieff,, 549, 
insignipes Kief., 544, 
japonica, G31, 546-548. 
lurida Garrett, 50%. 

Plumicornis Tokunaga, 547. 

fsutsuii Tokunaga, 547, 54% 1 
walici, Meig., 645 549. 

(Diamesa) alpina Tokunaga, 527, 539. 


(Diamesa) astyla Tokunaga. 026, 545. 
(Diamesa) japonica Tokunaga, 527, 542. 
(Diamesa) plumicornis Tokunaga, 627, 
948, 

(Diamesu) tsutsuii Tokunaga, 527, 546. 
(Diamesa) sp., 526, 527, Li 

Psilediamesn) nizatana Tokunuxa, 526, 
537. 

sp., 550. 


Diamesinm, 525; from Japan, 523. 
Dianella ensifolia (L.) DC., 445, e 
javanica (BL) Kunth, 445. 
Dicraneta, 243, 
(Rhaphidolabis) biloba Alex., 242, 243. 
(Rhaphidolabis) consors Alcx, 241, 242. 
(Rhaphedolabis) flavibasis Alex., 243, 
(Rhaphidolabis) tuberculata Alex., 241. 
Dicronychus bakeri Ficutizux, 403, 
Dictonidia inaeuuipeetinata Alex., 230. 
Tuteicostalis Alca., 228. 
Digitaria chinensis Nees, 441, 
corymbosa Roxp., 439. 
sanguinalis vay, australis Thwait, 139. 
Diorchidium orientale Syd, and Butu., 435. 
Dirgeorea, 447. 
Mabellifolia Prgin and Burkill, 447. 
hispida Denns,, 447. 
nummularia L, 447, 
pentaphylla, 447. 
Dioscoreacea, 447, 
Dip net, 264. 


Index 


Diploconus angusticollis Candoze, 
eantharus Candeze, 422. 
cervinus Candozo, 422, 
Ciprinus Candeze, 422. 
consanguineus Candeze, 422. 
erythropotus Candeze, 422. 
nitidus Fleutiaux, 423, 
nitidus Schwarz, 423, 
elscurus Mleutiaux, 424, 
pliippinensis Fleutinux, 
nolitus Candeze, 424, 
umbilicatus *Candeze, 421, 
Diptera, 50, $5, 87, 193, 195, 
42%, S58. 
Datichopodidie, 190, 
Dominico, 340. * 
Dave, barred ground, 342, 
seine, 204. 
Drastutius insularis Candeze, 406, 
prosternalis Candeze, 405, 
suléatulus Candeze, 406. 
Drosophila, 177, 118; lethal effect of homozy- 
rous purple and eyeless genos in, 177, 


424, 


423. 


196, 203, 209, 


D 
E 


Ebretia philippincnsia, 410, 412, 42%. 

Elater Linn, 406. 
conspurcatuz Candeze, 406. 
lacteus I^, 400. 
lonsithorax Wicd., 427. 

+ melanecephalus, 413. 
tomentosug F., 306, 
triangularis Eschsch., 
zebra Wied. 416. 

TH of the Philippine Islands, 


403. 


beetles 


Eluchide, 393; bibliography, 421. 
Eleocharis variegata Kunth, 44i. 
Licotrida, 367, 275. 
Entguda OS, 254. 
Eniplirugms (Epinhraroia) 
Alex., 246. 

(Epiphragma) subobsolela Alex., 245. 

Eriochloa ramosa Retz., 441. 


Mrioptera, 25-4. 


hicinvtifora 


(Cheilatriehia) imluta Wied. 243, 

(Choilotrichis) lælipennis Alex, 252, 
253. 

(Erepiteraj alboguttata Edw., 252. 


(Erioptera) alboguttata daísenica Alex. 
252. 
Erivpterini, 248. 
Erythura tricheoa Kittlitz, 325. 
IEuzenia sp.. 414. 
Kumoeus Candéze, 402. 
bakeri Pleutinux, 402. 
Excalfactoria chinensis lineata Scop. 340 


aul. 
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F 


Fantail, black-and-white, 340, 
Ficus indien, 401. 
Minahassac, 400, 

Filtration, effeet of, ou the sanitary quality 
of the water of the Metropolitun Wa- 
ter District, dåd. 

Fimbrislylis annua (Ail) R. and S., 443. 

milineca Vall 443. 
Sp. 443, 

Fish corral, 284. 

Pishes,a commercial, enught in Manila Kay, 
sexual maiuriiv of, 3583; new or rare 
Philippine, from the Herre 1933 Phil- 
ippine expedition, 357; sexual matur- 
ity of, bibliography, 391. 

in the zoblogical museum of Stanford 

University, 275, 337, 

meth, 85; white, from the 

pines und Formosa, 217. 

Fly, nymphomyiid, central nervous, tracheal, 
and digestive systems of, 180, 

Flycatcher, bluck-naped, 340. 

Forcipomypia Saunders, 209. 

Fruit pigcons, Philippine, 307. 

Fuirena citiuris (L.) Roxb, 44i, 


Flies, Philip- 


G 
Galera Herre, 388 
produetu Hoerre, 363, 
GARCIA, EUSERIO Y., 
FUERZO, and GARCIA. 
Gelochelidon nilotica Gmel. $22, 
Gempylide, 365. 
Geopelia striata Linn, 342. 
Gerres filamenlosus Cuv. and Val, 384, 325, 
337, 
Gerriduo, G84, 386. 
Gtadiogwhius ensifer Herre, 269. 
Glipa Lee, 435. 
aurela Ray, 435. 
baeri Pic, 435. 
bakeri Rey, 433. 
balabacuna Pie, 435. 
iseluta Ray, 435 
maluecana Vie, 435. 
palawana Tic, 435. 
Gliricidia sepium (Jaeq.), 232 
sepium (Jocq.) Steud., 330. 
Glossomobius giurus (Ham.Jinch.), 514-516, 
219, 1 
Glypbonyx Candèze, 425. 
attonitus Candéze, 429. 
dissimilis Candèze, 420. 
crraticus Candèze, 429, 420, 
falsus Candèze, 430. 
feneus Cundeze, 13D. 
ornatus Fleutimux, 402, 430, 
roslieua. Candóéze, 430, 


see ÁFRICA, RE- 
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Gmetina philippensis Gham., 343. 
Gnatholepis, 278. 
Gnathogtoma, 514-516, 519. 
spinigerum Owen, 513-619; life cycle of, 
513, 
Gobies, 275, 
Gobiidæ, 278, 359, 368. 
Gobiosoma insignom, 362. 

Colden-headed cisticola, 340 342, 
Gonomyia (Gonomyia) gilvipennis Alex., 249. 
(Gonomyia) Iuteipléura Alex, 248. 

Gramineae, 4233. 
Gray-backed eoleto, 340. 
Gruy-hended shrike, 339, 
Guara bulbul, 340, 342, 
Gulaphaltus amaricola Viiladolid and Mang- 
cop, 375. 
eximius Herre 375. 
falcifer Manacop, 375, 377, 319. 
mirabilis Villadolid and Manucop, 375, 
279. 


it 
Homatiena Hp. 329, 330. 
melanoecphula, 330. 
melanocephala bangtteyensis Mey. 330. 
melanocopkala enatia Oberholser, 330. 
melanospila, 230. 
melanospiln — bangueyensis 
aa ' 

Hedera formosana, 219. 

Helicia, 219. 

Helius longinervis Edw., 240. 

(liclius) longinervis Edw., 240, 

Hemians Lap. Cast, 431. 

flava Cast, 431 
Eemperi Candeze, 431. 

Hemiptera [rom the Philippines and For- 
most, 217, 

Memirrhaphes Candeze, 419, 

candezei Wleutiaux, 419, 
eructztus Fleutiaux, 419. 

Reptaryia Philipni, 526, 630. 

HERRE, ALBERT W. C. L, Fishes in the 
Zoblogical museum af Stanford Uni 
versity, MI; New genera and species 
of góbics and blonnies and a now My- 
xus; frota the Polew islands and Co. 


Hachisuka, 


lebes, 255; Notes on fishes in the 
Zoülogiea] museum of Stanford Unie 


versity, V: New or rare Philippine 
fghes from the Herre 1033 Philip- 
Pine expedition, 357, 
Herrea Whitley, 368. 
producta Ilerre, 308, 
Heteroderes Latr., A05. 
beccarii Candeze, 405, 
drastervides Fieutiaux, 40b. 
malaisiunus Candeze, 405, 
minusculus Canduze, 405. 
multilineatus Candeze, 405. 
pallidus Fleutiaux, 405, 
brosternalis Candeze, 405, 
triangularis Eschsch., 405. 


index 


Hexatomini, 244, 
Hipvobazca, 210. 
Hirundapus — celchensis 
323. 

celebensis dubius MeG., 323, 324. 
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Large-nosed shrike, 331; bibliography, 353; 

breeding habits of, 341, 
Larus argentatus vorm Pontoppidan, 321. 
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Teclaneberi McG. and Worcester, 328, 330, 
332, 333. 
leclancheri leclaneheri Bp, 367, 331, 332. 
leclancheri Icelancheri Hachisuka, 332, 
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frontalis Fleutisux, 407, 
fulvus Fleutiaux, 407, 
haddeni- Fleutiaux, 407. 
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Melanoxanthus Eschsch, 409. 
acutifrons Fleutiuux, 409, 
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Melanoxanthus— Continued. 
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minutus Candeze, 414, i 
nitidicollis Fleutiaux, 414, 
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nigritulus Candeze, 399, 
Merrumin, 458% 
€aespitosa (Roxb.) Hult. L. 
hirta (Linn.) Merr., 452. 
MERRILL, I, D, The identity of Conval- 
vulus reptans Linnzus, 451, 
Mesopristes plumbea Kner, 383. 
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waitei Fowler, 366. 
Mirophallns bikolanus Herre, 315. 
Miscanthus sinensis Anders, 441. 
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Mojarras, spotted, 384, 

Molave, 399, 491, 411, 

Molophilus ferox Alex, 265. 

Mrveilia, 234. 

polycanthas Alcx. 254, 256, 
tahkunonsis Alex., 255. 
trincanThua Alcx., 255. 

Marroma, 250. 

Monitor lizard, 351, 352 

Monocrepidius Eschech., 404, 

badieni Fleutiaux, 401. 

philiprinen ds Pleutiínux, 404. 
Monsudiimesa Kieft., 525, 630. 
Mordelía Linn., 436. 

bistrinotata Pic, 436. 

composita Walk, 436 

Morilelbieke 290, 435; Philippine, 433. 

Mordolime, 435. 

Mordellis eclaggi Ray, 434. 

Mordellistena Costa, 436. 

ekun Rav, 436 
sracilicauda Blair, 434. 
lonricauda Jiny, 436, 

MHosenitors, Philippine, 65, 

Moth flies, 83. 

Musil dussumieri Cuv, and Val, 262; cef- 
fect of the mullet fishery of Naujan, 
Mindoro, on the sex ratio of, 259. 

vetronryloccphalus Rich., 365. 

iMaurididw, 226, 365. 

Mullet, spawning, 259: 

i fishery vi Naujan, Mindoro: Hs effect 
on the sex ratio of the spawniag mul- 
let Mugil dussumieri Cuvier and Va- 
Jenciennes, 25%. 

Murwniehthys siboga: Web. and de Beaufort, 
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seoldeu, 195. 
Mycetophilidz, 190. 
Mycobacterium lepræ, 163. 
Myersina Herre, 278. 
Myridve:, 365, 
Myxus, 215. 
birara: Duneker and Mohr, 286. 
elungatus, 2E6. 
malayanus Herre, 286. 
Myzomyia, 23, 24, 27, 38, 41. 
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Naja bungarus, $18, 
<tripudiars, 513. 
Nematocera, 195, 203. 
Nomipterid, tong-tuiled, 384. 
Memiptoridze, 354, 287. 
Numipterus japonicus Bl, 384, 367. 
tambulatdes Blkr., 367, 
Neoodiploconus Hyslop, 421. 
anzustua Fleutinux, 421. 
bakewelli Fleutinux, 421. 
canthurus Candezc, 422. 
cervinus Candeze, 422. 
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ciprinus Cundezo, 422. 
consan£uitcus Candvze, (22. 
enxalis Fleutinux, 422. 
erythronotus Candeze, 422. 
erythronotus var. 422. 
fleutiauxi Van Zwaluwenburg, 423. 
fuscos Fleutiaux, 423. 
haddeni Flegtiaux, 423. 
margipatus Flewiauy, 423, 
nigripes, Lleutiaux, 423. 
nitena Flcutinux, 422, 
philippinensis Pleutiaux, 423. 
politus Candeze, 424. 
surdus Fleotiaux, 424. 
umbjlicatus Candeze, 124. 

Neoleucotrcron McG., $07, 222, 333, 
marche? Hachisuka, 329, 333. 
marchei Oust., 533, 334. 
merrillii Hachiguka, 329, 333-335. 
merrilti faustlnoi Manuel, 307, 329, 334, 

335. 
morrili merrilli MeG., 307, 334. 
merrilii merrilli Manuel, 334, 335. 

Neostethus bicornia Ecran, 376, 
lankesteri Regan, 2316. 

Nootrichophorus Jacobson, 426. 
antennatus Candeze, 427. 
germanus Candeze, 126. - 
hirsutus Candeze, 428. 
jllotipes Candeze, 121. 
phillipal Yan Zwaluwenburg, 426, 127. 

Nephelaphyllum Blm., 3. 
mindorense Ames, 1, 3, 4. 
pulchrum Blm., 1, 8, 4. 

Nitrosómonna, 413, 

NUKADA, MINORU, aec ScHÜOnm., NUKADA, 

and KOMATSU, 

Nymphorayi2, 195, 197, 203, 210. 
alba Tokunaga, 13%, 100, 192, 193, 195, 

197. 198, 200, 203, 205-207, 209, 2107 
central nervous system of, i90, 102; 
digestive system of, 205, 206; tracheal 
system of, 199, 260. 

Nymphomyiid fly, eentral nervous, trucheal, 

and digestive systems of, 129. 
Nyroca ferina Linn. 219. a , 
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Odontocardus Fleutiaux, 42i. 
rufus Fleutiaux, 421. 
azwatuwenburgi Fleutiaux, 321. 
Oligolepis moloanus (Herte), 269. 
Olua vagum Rumph, 451. 
Omentreron batilda Dp.. 321. 
Ophiehthyidm, 368, 26B. 
Ophieephalus striatus LRL, 515, 316, 529. 


Oplismenus undulatifolius (Ard.)  Bvauv., 


412. 
Orchidacem, 418. 
Orchids, Philippine, 1. 
Orcomyza, 231. 
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Orimarga (Orimarga) distolis Alex, 239 
240. 
(Qrimarga) yekushimana Alex, 240, 


Oriole, Philippine, 340, 342, 

Oriolus chinenajs chinensis Linn., 340, 342, 

Ormosia biannulata Alcx., 250. 
puiehra Brun, 251, 

Ortbotomus derbianus Moore, 

Oryza sativa Linn., 344, 915. 

Ostrus, 210. 

Otolithes orientalis Seale, 

Owl midges, 83. 

Oxynopterus Iope, 403. 
annamensis lieutiaux, 403, 
audouini Candeze, 403. 
audouini Hope, 103, 
camdezet Fleutiaux, 403. 
cumingi Hone, 103. 
flubcllicornis Cast, 403. 
harmandi Flentiaux, 462. 
harmseni Candeze, 403. 
Javanus Hope, 403. 
mucronatus Oliv, 402. 
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340, 


267, 


Painted quail 340. 
Pahiskis, 337, 
Palat, 337, 
Prnicum, 429. 
cocospermum Steud., 441. 
avidum Retz, 441, 
patens L., 441. 
punctatum Burm., 439. 
repens In, 441, 
Warburgii Moz, 438, 438, 
sp, 425, 
Paradnxurus 
352. 
Parallelosicthus Schwarz, 428, 
concipennis Schwarz, 428, 
Parviparma atrüminea Jlerro, 265. 
Paspatum conjuzatum Berg, 344, 845, 478. 
Peulinus polygoni Tukah,, 221, 
rubi Takzh., 219, 220, 
Pediciini, 211, 
Perdix banata Verreaux and Des Murs, 319. 
Pericoma, S8, -142, 143, 145, 554, 
aldrichana Dyur, 125, 
apicalis Banks, 119. 
furcata Kine, 145, 
littoralis Dyar, 125. 
alyinpia Kine., 138, 
orilia Curras, 119, 
seals Haseman, 146. 
irinibawhorla Haseman, 145, 
varitarsis, 121, 
Peridermium inselare Syd., 138, 
Petroscirtes, 283. 
Eorrorensis, 285, 
rhinorhynehus Bikr, 286. 
teniatus Quoy and Gaim., 372. 


philippinensis Jourdan, 251, 
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Phabotreron, 28% 

amethystina ‘Eweedd., 301. 

amethystina Walden, 298. 

brevirostris Steere, 294-296, 

brunnciceps Bourns and Worcester, 300, 

einercierps Bourns and Worcester, 296, 

frontalis Hourns nnd Worcester, 300. 

leucotis Saiv., 291. 

maculipectus Beurns and Worcester, 299, 

nigrorum Sharpe, 293. * 4 

occipitalis Salv., 289, 295. 

Phallostethid, 375; Libtiograuhy, 379. 

Phallostethida, 375, 

Phallstethus dunckeri, 316. 

Phapitreron Bp., 239, 290; review of Phil- 
«+ ippine pigeons of the menus, 289, 
albifrons McG,, 290, 291, 294, 295. 
amethystina Bp., 289, 290, 206-299. 
amethystina McC., 300, 301. 
amethystinn amethystina Ip. 297, 298. 


&methystinn amethystina Hachisuka, 
293-301. 

amethystina — brunncieeps Bourns and 
Worcester, 297, 298, 300. 4 

amethystina brunneiceps Hachisuka, 400, 
301, 

nmethystina celestinoi Manucl, 297, 298, 
200, 301. 


amethystinn cincrciceps Iachisuka, 298. 

&mcthystina frontalis Bourns and Wor- 
chester, 297, 293, 300, 

amethystina frontalis Jiechisika, 30% 
301. 

amethystina maculipectus Bourns and 
Worcester, 297-299. 


amethystina — maculinecius — Hachisuka, 
299-201. 

amcthystina mindunapensis Manuel! 297, 
298, 101. 

&methystina polillensis Hachisuka, 298, 
299. 


brevirostris MeG., 295, 296, 
brevirosiris Tweed., 989, 291. 


brunnciecps MeG, und Worcester, 259, 
299. 300, 

cinercicens Bourns and Worcester, 259, 
290, 296, 


cinercicens MeG, and Wareester, 296. 

frontalis Met. and Worcester, 259, 200, 

leucotis MeG. and Worcester, 291-293. 
205, 298. 

icucotts Temm., 289, 290, 

leucotis alhifrons Hachisuka, 292, 294. 

leucotis albilrans BicG., 254, 

leucotis brevirostris Hachisuka, 
295. 

leucotis brevirostris Tweedd.,, 295. 


292, 


leucotis )eueotis Hachisuka, 291. 
leucotis feucotis Temm., 201-293, 295, 
285. g 
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Tlapitreron-—Continued, 
leucotis limucon Hachisuka, 293. 
leucotis mindorensi» Hachisuka, 291, 293. 
leucotis nigrorum liachisuka, 292, 293. 
leucotjs nigrorum Sharpe, 293, 294. 
deucotis, occipitalis Hachisuka, 292, 295, 
296. 
leucotis occipitalis Salv., 296. 
leucotis samarensis Hachisuks, 294, 
P ldimucon, 20. 
~> muculipectus MeG. and Worcester, 239, 
299. * 
mindorensis, 290. 
nixrorum MeG. and Worcestor, 259-291, 
293. 
occipitalis MeG, and Worccstera 291, 
296. 
samarensis Mns.. 230, 294, 295. 
Phaps amethystina Gray, 298. 
Philippine Anopheles, practical illustrated 
key to udulta of, 15, 
birds, bibliography, 325. 
bulbu], 340, 342. 
, crow, 842, 
fishes from tho Herre 1922 Philippine 
expedition, 357. 
fruit pigeons, new, 307. 
Mordelbida, 433. 
mosquitoes, 65. 
orchids, 1. 
orivie, 340, 242, 


` pigeons, bibliography, 335. 


Psychodide, 553; external morphology of, 
5354. 
Psychodinw, G53. 
rail, 430. 
rusts in the clemens collection 1923- 
* 1926, 437. 
soils, texture und classification of, 606. 
Philomachus pugnax Linn., $20. 
Phitosepedon, 87. 
Phlebotomin:, 553. 
Phlehotomus, 85. 
Phalidichthya Bikr., 253. 
Phragmites communis Trin., 441. 
vulgaris (Lam.) "Trin. 441. 
Physicochemical factors in anopheline eco 
logy, 473, 
Pied chat, 340, 312. 
lalage, 340. 
Pigeons, Philippine, 327; Philippine, of the 
genus Phapitreron, 289; fruit, 307. 
Pinacex, 438. 
Pinus insulatis Endi., 438. 
Platyeephalids, 367. 
Plectrostethus palawanensts Myers, 375. 
Plocoglottis Blm., 5. 
luebancosis Ames, 1, B. 
Purcilidue, 262. 
Polytrins umaurea Buse, 442, 
30032410 


-Pomadasyidm, 366. 
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Polinia argentea Trin, 440. 
quadrinervis Hack., 446. 


Pottastia Kieft, 526. 
Trionochilus parsonsi MeG., 324. 
Pristilophus Germ., 425, 
Iuzonicus Candezc, 426. 
Prodiamesa Kieff., 525, 620, 630, 
(Monodiames4) bathyphila Kjef,, 526, 
527, 
(Monodiamesa) —brevitarsis Tokunaga, 
626, 528, 629. = 
Prodrásterius Fleutiaux, 406, 
insularis Candaze, 405. 
sulcatulus Candeze, 406. 
lropsenhus Hyslop, 403. 
incautus Candeze, 403. 
orientalis Candeze, 403. 
philippinensis Candeze, 403. 
FProtanypus Kief., 528. 
Pseliophora bifasciipennis Brun. 228. 
ctennphorina Riedel, 227. 
fumipluna Walk, 228, 
lauta Alex. 227. 
speciosa Edw., 227 
stabilis Alex., 226. 
FPsephus incautus Cundeze, 402. 
orientalis Candeze, 403. 
philippinensis Cundeze, 403, 
Fs-udototanus guttifer Nordmann, 321. 
Psilodiamesa KicfT., 626, 
Peychoóa Hóvener, 208, 209. 
Kemper, 196, 197, 203, 207, 
Latr, 85, 87, 88, 0D, 96, 142, 144, 145, 
$53, $54, 656; American species of, 
85, 
alabangtnzsis dol Rosario, 560, 566. 
ulbimaculata Weleh, 93, 96. 
albipennis, 36, 
albivunetata Wilk, 92, 129, 121, 132, 142, 
554, 539. 
albitursis Bunks, 146. 
aldrichunu Dyur, 128, 123. 
alfuronna Bunks, 146. 
alternuta Say, 85, 56, 91, 93, 96, 100, 
658-560. 
amplipenna Knub, 16.” 
angustipennis Wili, 143. 
annulipes Johnson, 143. 
antennalis Will, 144. 
apicalis Banks, 118, 121. 
aterrima Banks, 144. , 
autumndlis Banks, 92, II6, 110, 120, 
125, 129, 137, 143, 145, GGG, 557. 
baguioensis del Rosario, 560. 
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basalis Hanks, 118, 121. 
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557. 
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dukutensis Dyar, 93, 96. 
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domestica Hascman, 99, 100. 
duripunctata Curran,, 145. 
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561. 
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531. 
schizura Kine,, 93, 96, 
afverini Jonn, 91, 99, 100, 102, 103, 
556, 
Sexpunctuta C., 93. 
Sigma Kiac., 91, 114, 116, 
Flossoni Wilk, 146. 
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mewii Haseman, 129, 122. 
$quamosa Johnsen, 144, 
superba Banks, 92, 123, 123, 143, 557. 
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unilormata Haseman, 111, 114, 144, 
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557. 
varitarais Curran, 119. 4 
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(Pericoma) alberta Ckrran, 146, 
(Pericoma) angusta Curran, 146, 
(Pericoma) eriddlei Curran, 146. 
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POlinopodes, 327. 
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leclancheri Saiv., 231, 
marehei, 328. 
occipitalis, 523, 
(Rhamphiculus} marchei 

| Puceinia, 488-440, 444, 
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citrata Syd, 140, 

ciirina Syd, 416, 357. 
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cynmiontis Laeroix, 441, 

erythropus Diet, 441. 

Gmbristylidis Arth., 415, 
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merrillii P. Henn., 446. 
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philippinensis Syd. 443. 
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$34. 

{Syndiamesa} Janceolata Tokunaga, 326, 
530. 

(Syndiamesa) montana Tokunaga, $26, 
532. 

(Syndlamesa) takatensis Tokunaga, 526, 
$31. 


(Syndiamesu) sp. 526, 336. 
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Trachylacon Motsch,, $99. 
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